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WOT is the amount of noise in these laboratory 

SyStemS. If we really want to et rapid answers to 

biologic questions, then we need to do something to 

remove the noise irr the system. II think basically 

a lot of the t s that you have 

strategies th e coul use to hel us do that. 

y summary of the criteria that we would 

need to really be a le to develop ~e~n~n~~~l 

diagnostic: assays where there is less noise in the 

system relate to the need t at we have to advocate 

for ~ons~ste~~y of laboratory testing. ithout 

consistency we really can"t make a y sense Q these 

tests at all. 

le to measure the 

performance of t then, finally, have 

od to measu erformance of la oratories 

in an ungoin way and vali te new la 

issues in trying to become part of this procedure. 

We eard about the assay characteristics 

this mornin O%eary and atson, I think 

another aspect of this that wasn"t real_ly 

emphasized is the idea that we need to know when 

specimen are adequate to e even used for testing. 

In other la oratory tests we do make some 

assessment of whether a specimen is adequate and if 



frozen sa pies are required, t en we certainly 

ShOUl say that we shouldn't e using fixed 

specimens for t at ~a~~~~~~a~ type of laboratory 

test. 

The issues of specimen handling really 

need to e dealt with by avling s recor the 

timin of these d~~~e~~n~ steps in specimen 

~a~d~~ng~ f we were to record t ose steps in 

specimen handkin I think we would egin to 

vInderstand w they have on our rocedures. 

Finally, I think it is very i portant that 

e ave more re1iabl.e inter nd reporting 

criteria. This is something that will require the 

resence of reference materials in order to train 

people how to do that ~~ter~retat~~~* 

The College of A erican Pathologists does 

u ongoing proficiency testing, and has engage i. n 

these activities for bot FISH and. 

istry assays for HER2. I." woul like 

ose resul_ts for you that ave 

engage in over the last two years. ere you can 

see the results of t e FISH proficiency survey 

where f in the ye r 2000, 35 la oratories 

participated and li, e year 2QUI 63 la oratories 

participated. 
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There was very high concordance for FISH 

ification or non-amplification, although in 

2001. there were some laboratories which did not 

return a response. is may have been that they 

got no signal; eir assays were technically 

inadequate. e di k the questions to really 

answer that so we don"t now why they didn't turn 

in a response, But of those that di turn 

there was a very hig concordance rate, 

The concordance rate for 

~mm~~ohistochem~stry was not nearly as good as one 

night expect, ut the number of partici 

Laboratories was much reater. You can see that, 

gettin back to the uestion of false negatives, if 

you are usin ~sto~hem~stry 3.7 percent of 

laboratories called t e FISH amp~~~~~~ Case 

negative. hat might well e within t e range that 

zae might expect. Ten percent of cases called the 

?IS lified case positive, whit I think is 

certainly consistent with what everyone is 

reporting as bein that number of cases which are 

going to overex rotein an not have amplified 

Tene * 

A bigger problem I& with the 

retation of these tests. As part of the last 
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survey, photos were provided to t e participants 

with referee scores. The hoto number is showy on 

the left. The score given by the referees is s 

next. And, you can see that there is a wide 

variation in the interpretation t at was rendered 

by the ased upon those refereed 

scores - This really s eaks to the issue of getting 

better vali ation of the criteria for 

retation t an we currently have. 

If ou loo we clearly have 

better concordance rates for ISM than we do 

m~~o~ytochem~stry~ ere any lessons to be 

Learned fro that? ink there are some 

significant lessons to One is that 

ecimen handlin doesn"t have as 

uacy of FIS retation than adequacy 

sf ~mrn~no-h~s~o~hem~stry interpretation. Also, the 

FISH test that we have has an internal standard for 

nest of the laboratories doing it. hey are using 

e ~ath~ys~o~ method hich has a chromosome 1-7 

e laboratory to know whether 

zhe assay worked or not. That is a very im 

internal stan we don't have internal 

standards like that for HER2 testing by 

~mm~~oh~stochemistry* 
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ut I think a very important oint that 

really hasn"t been raised yet to ay is the issue of 

training. In order for a laboratory to perform 

FXS testing, oratory has to use standard 

procedures and engage in training. That training 

has to be corn leted before the laboratory can 

actually perform t ose assays. No such requirement 

is made for ~mmunoh~sto~hem~st~y because this is a 

generalized kind of at is done in 

pathology laboratories around the country. 

Uthough with ~er~e~Test it is clear that the 

company has made a very great effort to have a 

standardized it an ndardized instructions for 

erform those as ays I nevert as you 

rd, there are many assays of being 

performed with e brew kits, and wit no training 

snd no standard o procedures. 

e interpretation criteria for FISH are 

31~0 very uantitative, and for 

unoh~sto~hem~stry certainly# although some work 

nias been done to try to educate pathologists about 

now to do t is ~nter~retat~on~ those criteria are 

somewhat amb~guous~ artly ecause the intensity 

neasurement that we are requiring people to make 

for ~rnrnuno~~sto~ istry is something that the eye 
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is very poor at d~s~r~m~nat~~g* Part of t 

be solve by usin nalysis systems to 

evaluate these systems. 

ose are really the main points that I 

want to ma Z'he other slides that 1 have here 

are answers to some of the other questions that 

were raised. I thin e College of American 

athologists, as an org nization, is there to elP 

in these kinds of o eratians by providing ongoin 

proficiency testing, and where there are standards 

gLcEYxv.i erformance, those 

standards coul then be use in the recess of 

ongoing laboratory accre itation which is han 

m an ongoing basis for a num er of laboratories in 

:he United States. 

SQ, I think that this organization can act 

:o partici e process of sta~dard~~i~g and 

improving t e consistency of the way in which these 

essays are done amun the country, hank you. 

DR. ank you. Dr, Taube? 

* not going to show any 

CLi.des right now. 1 e slides for the 

liscussion if question are ed. But I just 

rsanted to say that I: re resent the Cancer Diagnosis 

?rogram of the NationaX Cancer Institute, and we 
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have recently launched a new pro ram j-0 ensure j--he 

mire efficient and effective translation of these 

technologies to the clinic. We are focusing 

particularly on this issue that was raised earlier 

out devel~~~e~t of tests along with the 

evelclpment of drugsf and trying to ma 

smoother process so t on? end u needing 

this time 0 session every time. 

hat we are doing is we re trying to 

Eocus on the various arriers that 

ge have identified in the process, same of which 

aave been adequately identified here related to 

reference aterials, and to establishing 

ization in the whole processing of 

There are other problems that occur in 

he devela ment of new tests that relate to the 

3ize 0 the early studies and the lack of similar 

techniques being applied. e are trying to deal 

sith those is ues as well, 1 think that is all I 

vi11 say at this point. 

NSTONE: Dr. O'Leary, did you have 

ing you wanted to add? 

O'LEARY: Just sort of a ~~~~e~t that 

reemphasi_zes that oint. To a degree, the reason 

Aat we are here is because the development of the 

MILLER ~~P~~TING COMPANY, IMC. 
735 8th Street, S.E. 
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clinical laboratory tests and the validation of 

erapeutic agents were ot carried out in Lot 

step in close 1 think this committee 

could do a very great service if it were to 

emphasize t e importance in the targeted 

eutics arena of validated the tests that are 

iTp3in t.o be use fur eJecting patients for therapy 

i2t the same time t at one vali ates the efficacy of 

the therapy itselfm 

funning a cancordance study against a 

2:Linical trials assay is not really coming any 

ose to a standard, 1 have ad many 

:onversations wit resentatives of 0th the 

rmaeeutical in try and the la 

liagnostics industry. In eneral, the laboratory 

liagncx3tics industry is very amenable to being 

,nvolve early in the process. There is a great 

3ea3. of ~eterQge~~~ty in the ~arrnac~~t~~al 

,ndustry and that can be addressed. 

R. 1 would like to open up 

3.e iscussian to t and 1 am going to take 

:he chair's rer~gat~ve to as e first question. 

lr. ~arnrn~~d~ etting back to the survey that you 

Ed, we are all very interested in the correlation 

>etween la oratory size and the resul Y-au 
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owed that there was really 1.00 percent 

correlation with ISH assays. FJhat were the sizes 

of the Laboratories? Were they aI3 big labs 

because that is only who oes FISH or were they a 

mixture? 

DR. I am sure they were all 

tories certifie by the allege of American 

Pathologists. These are by definition, 

Larger la oratories since ost laboratories just 

engaging in ISB in a sort of less intense way 

sould e less likely to go through that 

certification racess, althoug I don't reality have 

lata about that s ecifically. I am not sure that 

question was aske at is my assumption. 

DR. N STONE: DL ~~~~rna~? 

DR. Just to follow-u on the 

I donit have a cm y of your slides 

3ut I thought even in the select institutions that 

2x-e highly tr ined doing FISH, concordance was not 

LLI that great for the ~~~-arn~~~f~~at~Qn. It was 

$9 out of 63. 

There was 100 percent 

xmcordance in the responses that were returned. 

I'he remaining institutions di not return a 
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DR. ~~PF~A~: So, the 49 out of 63 is just 

DR. Well, 49 out of 63 said that 

lified case was amplified. The other 

id not retur'n a res Onse so we donft 

know if they cm1 say it was not amplified. They 

just chose not to res It could very well have 

een that they over-digeste the slide and couldn"t 

read the result, or s~rnet~~~g. 

DR. I have a couple of other 

pestions an le af corn e;nts on what you 

presented. Again, part of the issue is the 

etween FISH -- the 10 percent that 

have an increase in ex ression and 

negative FISH. So, in your very ystematic, nice 

study uw di au define a positive protein 

Dverexpression and how did you define FISH 

~ositivity in that concordance study where you 

10 percent? 

Ft. e used the FD approved 

guidelines for that, the ackage inserts for those 

-ci.ts * 

DR. QU used 2+ as positive 

for the rotein? 

EIR, Yes I we di it by the 





to go forward ecause of the way in whit the 

studies were done that allowed for FDA approval to 

OCCUX. hat scoring system maybe needs some 

mod~f~cat~o~s in or e it mure valuable and 

more rigorous. As you heard Dr. 

anybody w large ~~rn~ers of these cases, 

your thres old for 3c is really uch more rigorous 

than the one that is in the ackage insert. So, 1 

think if we could ti the inter 

criteria we woul be able to improve the 

~stoc~em~stry results dramatically. 

~~P~~A~: I think when. we 

are generically IMC with FIS it is almost 

o~a~~~ because the 

?IS studies at this point are much more filY 

selected. So, I think we need to take that into 

3ccount * 

You made a eomme~t a out computerized 

image analysis, and 1 think we oug t to go there 

zecause this would eliminate a lot of the 

mkrjeetivity in the IWC analysis, 

The only other comment I was going to make 

zow was picking u on what Dr. O'Leary said, 1 

lon't know if we will get there in this iscussion, 

is is not only selecting patients for 

CELLAR REPORTING ~O~~~Y, INC. 
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biologic-based therapy but is fol owing the 

treatment efficacy as surrogate end oi_nts I Whic-J'l-: 

may be beyond the scope of this meeting. But you 

brought up a very important oint * 

~A~~~~~: 1 would like to underscore 

another oint that has been ma I don't know if 

z emphasized it strongly enough, that one of the 

other ~rob~ems we have with these assays is the 

lack of stan ardized reference materials. Having 

those standardize reference rnate~~a~s available 

would uickly allow la oratories to do a more 

efficient job of evaluating their own performance. 

3nly by that measurement of ante can we hope 

to get rid of the noise in the system. 

DR. : Dr, Redman? 

DR. One of the questions we are 

being asked is a evelopment of diagnostic 

tests, nostir: therapeutic products. So, I 

guess the question to the panel is, you know, 

Kerceptin is proved therapy. y in some 

lab -- I a not oriented in basic sclience enough to 

~~de~sta~d -- comes u with an assay that they 

believe is cbea wants to bring it to 

somebody so that it can e standardized, brought 

an become a test that can be used 

MILLER REPORTING COMPANY, XNC. 
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~ornrn~~~ty to determine whether somebody is a 

candidate for Herce tin thera hat currently is 

the recess for that? 

DR. t now it is at the 

laboratory's discretion to do that. As long as the 

laboratory director recess and they 

are willing to take the responsi ility for the 

ment and vali ation of t ut as 

you can see from t hat has been presented, 

the fact t at that is allowed, that we can bring 

tests and use t at way, makes for a I_ot of 

noise in the system. 

DR. ~~~~A~: right now if I am a 

start-u any and I come up with a better assay, 

3: don't n o to the federal government at 

aILL I can just o to my local hospital and say 

please start usin my assay. 

NER STONE: Dr. Gutmanc if you would 

It is riot quite that easy. 

DR. I: didn"t think so. 

DR. Let me clarify because there 

may e some failure to un erstand that there are 

two ways to corn ercialixe tests in t is country* 
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If a company plans to market a test for use in 

multiple labs, if that is a marketin intent, that 

is a test kit or system that will be in commercial 

distribution and t DA believes it is a medical 

device e It would need to come, actually, to a 

different group than the one hostin 

~art~~~~a~ lovely session. That would e actual9.y 

the Division of Clinical Lab Devices, which is a 

C.agnostic rou in the Office of Device 

Svaluation. 

ve seen at least a number of roducts 

lirectly rel. ted to the subject on t e table, each 

Lit different esigns an different performance 

Aaims, an ey have gone through similar anels 

Like the one ein el today. Actually, the one 

Deing held today is germane to a roduct under 

review. 

There is an alternative echanism for 

entering the commercial mar and that would 

be if an academic orn for t at matter, an 

~~trepre~~~~~a~ ~urnrne~~~a~ lab ecided to set up a 

system on its own for use at a single site, That 

is called a laboratory testin service or an in- 

house test or a home brew test. That is a 

perfectly Legitimate enter The activity, 
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however, must stay at that single site and t 

are different rules that ap The FDA actually 

does indirectly regulate home brew tests, but the 

~eg~~at~o~ is h the active nalyte that would 

0 to the ome rew test, and that active analyte 

needs to be registered and Zi It needs to be 

rna~~fa~t~r~~g practices. Then, 

there are some labelin caveats for 0th the 

annalyte and the test eing offere off that 

malyte. 

so, an alternative rn~~~a~~srn that is under 

indirect regulation, not direct regulation, is home 

brew test. As has been al_luded to constantly -- it 

is almost a leitmotif this rnor~~~g, there are a 

Mide variety of 0th academic an ~ornmer~~~~ 

interests w ave become invoJved in this 

~~terp~~se wit le success 

It is warth notin that at the extremes -- 

a home rew test, by the way, 

ical device. ~a~~ratory whit has entered 

that practice is actually considered by the agency 

zr rna~~fa~t~~er~ but ecause there is a coroljiary 

ulation under CLIA and because of our limited 

resources, we chose to use enforcement discretion 

and not to exert oversight over that particul_ar 
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here is one final sort of extreme edge, 

and that is if a home brew test is gener 

e reagent itself is ma e entirely within the 

four corners of the I the lab not only develops 

e test but, in fact,. es its own reagent on 

site for use, then it actually falls outside FWA 

reguILation entirelye That is considered a home 

rew test in its urest form and that falls within 

the ractice of laboratory me 

Just to foILlow-up on 

that, just for ckarific tion, 1 guess we don't 

necessarily have problems with the test ow it 

is being appkied, eit rocedure up to t 

point and per aps the interpretation. Now, a 

regnancy test that only ad 75 percent correlation 

wouI..d rapidly -- that laboratory would be in big 

trouble, I would think, pretty quickly. I guess I 

am just amazed t ere is no regulation, or 

there is no follow-up, or there is no Q3othingf~ 

out s~rnet~~~g~ obviously for my atients, that is 

ortant in ter s of therapeutics. 

s the regulation 

isn"t erfect yet but it is not that there isn~ 

regulation. There is regulation through the 
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Clinical La oratory rm~roveme~t amendments of 1988 

50 all laboratories in fact, nee to meet 

standards. er the standards are appropriate 

or not, could be strengthened, could be improved, 

that might be argua le but there is oversight of 

every test that oes into a huma eing in t 

rrountry * It is question of egree perhaps. 

DR. E: Dr. O'Leary? 

DR. Of LEARU: ere is also sort of an 

ication for use issue as we1 that I thin 

lee to deal with when we consider the home brew 

and how it is being used in t oratory, why it 

vas originally develo and how it mi 

in my laboratory we first 

introduced an i mu~o~~stuc emical test for W 

long before the time of i f-raduction of the 

lercepTest. That artieuLar use was as an adjunct 

test for other thin It may be use 

example, to assist in t ete~rn~~at~o~ of the 

t-bstogenesis of metastatic ade~Q~a~~~~orna showing 

1 fur the first time in Jeural effusion, 

x.lmething uite ifferexlt than being used to select 

50' in an adjunctive context, there may be 

differences of ~~ter~~~tat~~~ and use which are 
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table perhaps, that are not acceptable w 

one is looking at decisions on entering patients 

into clinical trials. Again, with time these 

lems tend to go away. If you look at any of 

CAP surveys, the ~~t~od~ctio~ of the survey 

tends to e one of t e best things for driving 

oratory concor and that 75 percent 

at you see now ill. probably be much smaller a 

year fro now, if I consider every ot er laboratory 

zest for which I have seen a new survey introduced. 

But it is le for you to get a report; 

saying that a reast cancer is 3* positive for 

~~R2/~eu fur some~Qdy id this test far so 

purpose other than selecting atients for a 

:LinicaZ, trial. assess you know why they are doing 

e test and how they are oing the test, you don? 

lave the informatio you need to ma e a therapeutic 

lecision, in 

R. E: Dr. Albain? 

DR. 1 wanted to go back to a 

x2mment -- et who said it on the panel -- 

:hat we nee in the future, per aps da things a 

xi.t ifferently t as done with erceptin in the 

rsmse of devehping the assay in parall_el, 1 

Forget how it was worde ut looking back on it 
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all, I think the industry, with exceeding vigor and 

did what they could do at the time. 

There was an excithg therapeutic agent and we 

dTdn't have any tests really, except so e of these 

as you ave been a~~~d~~g to, an the process is 

just evobA.ng. So, now take it away from breast 

cancer and Herce tin and let's talk about, for 

example, the EGFT tyrosine kinases. We have just 

zonducted so e pivotal trials, and others are 

xlgoing, in lung cancer. Patients were accrued to 

those trials regardless of receptor status ecause 

it may be that you don't need either amplification 

3r overex and we donft really have a test 

for that whole way and w at goes on ownstream. 

so, what 2: thou kit we were going to be 

spending ore time iscussing is how to design 

these trials as we rucee in the future, in terms 

r>f what should e required on a pivotal trial, SUCh 

e collected. You may not have any 

3ssays at aTI, ut you have an exciting new agent 

2nd you canJt wait five or ten years to work out 

311 the assay systemse So, I wondered what the 

panel mem ought about these scenarios, 

DR. NE STONE: 33~ Taube? 

DR* TAUBE I Yes, this is a major issue, 
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aa I think the question that you ave raised is a 

which i t the very earLy stages 

of development of a drug you ow what you 

need to measure. So, I: think it is absolutely 

critical. that spec~~e~s e obtained an stored. 

There are ~rQb~ems as weIT. because we don't know 

how to fix t em, how to preserve them and so an. 

ut I think that that is a different issue and 

there are ways of addressing that. 

1 think there are a num er of problems in 

terms of the idea that I said efore about making 

an assay as you 0 along. There are many risks in 

d~ve~~pi~g a truly sta ardized assay, risks for 

the ma~~fa~t~r~rs to go own a path that may turn 

out not be a very reductive one. So, what we are 

ying to do is figure aut how to 0 that better. 

x think t at we are going to ave to set 

up a serie ecision criteria t at help us know 

when we nee to really push standar ization, and 1 

think the first step is going to e just havhg a 

lot of tissue so we can ga bat and look at the 

association between different markers that relate. 

For instance, in the EGFX sit~at~~~ we may have to 

look at the whole thway, and we may have to find 

WJ~ which of the genes that are altered in that 
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pathway correlate best with the response to 

erapy. So, we have to develop a mechanism for 

evaluatin that as we go along. 

This is not trivial but we are working on 

it. As I said, we ave this new program, and we 

have a strategy roup r and we are going through 

some of these major issues and targets that are 

zoming down t e have not come up with an 

aasy answer, but e are definitely working on it 

2nd we are goin ave to continue to work on it. 

DR. NE STONE: Dr. O'Leary? 

Just to reemphasize, keeping 

e tissue availa e very, very useful. 

If one looked at the original 

submission, the greatest scmrce of consternation 

@as the fact t at we were doing a correlation 

against the clinic Assam an not a irect 

arisen of the predictive value of the 

HercepTest assay in zes Onse j-0 j-hers If we had 

even been able to ost hoc analysis looking at 

the patients who were enrolle in the clh-hcai 

trials nd how well we mi ht have done in a post 

tsoc analytic situation using issue, I think 

it would have given everybody a great deal more 

confidence that we understood what was going on. 
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If we had seen that assay then utilized and 

performed in rn~~t~~~e sites, in many more sites 

than it had been, both at t e enrollment level. and 

the central oratory level, we might ave had an 

idea several years a Q of the kind of heterogeneity 

t we have been seeing in the presentations 

today. 

so, it is really the process of etting 

inoLd of an retaining same degree of control over 

ue that becomes important. That is really 

problematic. There are a lot of reasons why 

laboratories wou d like their tissue back and, 

pki.te fran y-legally, many of us find 

themselves in the position where they want to 

jestroy the tissue an the slides as soon as they 

ally do it lest some ody sue $-hem later on 

md uses them a em in a court of law. That 

is bad news and 3: don"t know how to deal with it. 

%~t if you can keep control of the tissue, you will_ 

xdve a lot of these 

DR. N STONE: Dr. Blayney? 

R. 1 think that Dr. lbain has 

ed to one athway but I can t ink of several 

;2rugs -- STI-57X and the ability to use that not 

xkly in gastrointestinal stromal tumors, which is a 
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ifficuit diagnosis on an H&E stain to make, 

but 0.x-l any CD-117 pasitive sarcamaf and if the 

agency wou d allow industry to develop a drug like 

with those roa criteria, that is a little 

risky in our fr~~~wur ink that is the way 

we ought to imilarly, many of the monoclonals 

0 in ~y~~~~~a are very difficult 

pathologic criteria to su divide on Hcj, stain, but 

et is the GD- 0 antigen on the cell and 

chat ind of def~~it~~~ for the study ~~~~~at~~~ is 

something that the a ht to allow in 

co go to. 

We eard some business about 

~ta~d~~d~~at~~~ earlier, articularly the College 

3f American Pat ologistrs sta~dardi~ati~~ against an 

msay, an ational Institute of Standards 

is talking about rovidin reference materi.al.53. Is 

it possi ie to provide reference materials reliably 

3ver time of iologics of tissue, 

sre really based o a piece of tissue? You are 

to exhaust even the lar est tumor at some 

goint * Is it assible to ravide standar 

3vaihble? 

DR. KER: z thin you have gotten 
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exactly to the point that presents somewhat of a 

ifficulty. NLST standards are rimarily those 

things that can be regenerated at will and t 

e quantitated to a high degree or precision. 

Obviously, a tissue bl.ock from one patient woul_d 

not be good material. a ~~2~~eu standard. 

However, we had some re~~rn~~a~y d~s~~ss~~~s with 

Dennis lamon sometime ago, s two or three 

years ago, about the possi ility of using 

A2aracterized ceXl lines with known Ilevels of gene 

~rn~~~f~~a~io~~ with or wit e expression of 

zhe RN protein. 

T~eQr~~~~ that is possible. I think 

:hat would be an advanta e in that we could 

ly grow up a very large arn~~~t of the 

naterial and ix it in a st ndard fashion so that 

zhose sorts of ~~ys~ca~ standards could be 

3vailabl.e4 f on@t know off the top of my head 

hat the shelf-life of those kinds of things coui 

362 f but conceivably that is a ossibility. I don't 

Chink a standard base on ciinicai specimens is 

ind of national stan that would be 

useful over eriod of time. 

DR. : Dr. Ta be, did you want 

to add? 

MILLER R~P~RT~~~ CQMPASY, INC. 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
(2021 546-6666 



7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21. 

22 

23 

24 

25 

126 

YEIS. Actually, I only 

that. I mean, viously you 

do exhaust specimens and you can't talk about a 

biological standar in the same way as an extracted 

chemical standard, or even perhaps a cell line 

standard although ccl lirzes change over time as 

jvell. But we have been talking about the 

possibility of aking tissue m~croarrays with well- 

characterize reserved tissues where we can 

lave centralized testin to establish the so-called 

xuth of the dia ether it is positive, 

negative, uwever it is defined, including in that 

sled. line standards as weII. 

e reascm for using an 

3tctua.l tissue specimen is important, an that is 

at the pathologist looks at tissue s ecimens that 

zave a multiplicity of cells 0Tz them and that are 

so handled differently. Even if you embed the 

2elJ lines, it is not the same s a tissue t 

err out of a patient and fixe 

30, we are in the rcxess of designin tissue 

heroarrays an testing them to see whether we can 

nse these as standard because you can, in fact, 

Jet ultiple sections, from an array 

d.ock and, thereby per aps qualify laboratories and 
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use this as part of a proficiency program. 

* E: Dr. Q%eary, did you want 

to add s~rn~t~~ng? 

DR. O‘LEARY: There are two things. One 

positive tying on the arrays is that while you may 

not le to get exactly the same performance on 

a tissue by tissue basis, e statistical 

performance of large arrays constructed at 

different times is likely to remain very, very 

constant. So, you can probably get some reasonable 

validation information there. 

Second, try is making attempts to 

develop other kinds of standard reference 

materials. I have seen pea 

~~rn~~~at~u~ of p then biopanning to 

try to define tissue anti ens very, very carefully. 

e idea is then to ineor orate them in a matrix i--j 

smme fashion or nother that 5imuZates that of the 

cell e It is early work. It is difficxl.t work. ~t 

is not oing to hap en today, 

But it is clear that efforts are being 

made in these areas. But it is also clear that we 

have to be careEul. Nat al.1 117 antibodies are 

reacting a the same thing and telling you the 

same thin You kX1OW, there are seven or eight 
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ifferent ma~~fa~t~rers of kit a~t~~~d~es, and used 

on the sa e tissue they will give you dif 

~st~~~g~ca~ appearances and it may be possible to 

tweak them to do t e same thin or it may not be 

ossible. y retaining tissue, at the time that 

you do validation in your clinicaZ trials, you can 

understand the performance characteristics later. 

If you don"t retain the tissue, then s~rne~~dy has 

to do a whole new study. 

DR. NE STQNE: Dr. Hammond? 

R. 1 think we are mixing up two 

types of uses fur reference materials, There has 

XI be reference material used on every assay that 

i.s erformed so t e assay is 

ux-king. So, t is one kind of standar for 

which a NIST type standar WQUld e a wonderful 

Dlessing. But then t ere is also the 

xxping laboratory ~~r~~~rn~~~e or initial 

xrtification of la oratories to perform testing 

Ear which the tissue microarray idea is a much 

letter lan. 

STONE: Dr. Watson? 

DR. X think 3: over ap a little 

with that comment in t at it is bath disease 

specific standards an technology specific 
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s that are lacking. For instance, a 

standard that wou d be of great value to a FISH lab 

would e one that tells them that their 

fluorescence microscope is actually working well, 

an NIST has considered t ility in the past 

of ead systems on a slide that 

WOUl allow you to know that your microscope bulbs, 

that ave a limited Ii are still working at 

~ax~rn~rn efficiency. SO, there is range of 

standards t at aren't just specific to HER:! an 

tissues but many of t ese technologies that are 

rapidly evolving that aren? in place either. 

DR. STONE: Dr. ~~~rna~? 

DR. irst comment addresses 

the hame brew ecause the first time I heard t 

das wit r. OfLearyfs aper and talk, My first 

retation was relativeJy negative, sort of a 

negative connatation, e clarification here a 

few minutes ago of ome rew, is that 

shere are certain types of home brew that are very 

particularly in the setting where we 

on7. have C C-like automation for all, of these 

narkers. So, e idea is that an institution that 

?as a good lab, with goad QA an QC moniCc3ring, 

xmld perform their own tests with s 
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antibodies. 

But I woul like to gu 'back to Dr. 

AXbain's point because one of the things, as we go 

is what shoul. we require of these 

OWI in the case of Herceptin the cart is 

clearly in front of the horse. The drug is out 

there; it is elping people. We are now trying to 

find the best way to get the assay. That makes 

sense. You know, it was QX-IE? of the first of its 

e of therapy. ut now we now that t 

is this type of moJ_ecular targeting ther 

whether it is at t ene level or t e protein 

level. So, when we get to the oint where sc3meune 

Beets wit ons~r to develop a pivotal Phase 

111 trial with a rn~~ec~~ g agent, one 

tiould resume in t is day and a e that there is a 

ase on that rnQ~e~~~ar target, That 

e during the trial. There are examples 

#here we t ought we knew what the target was and it 

changes. least I think there should be sQme 

xmt af requirement t at tissue is collected to 

assess the ability of this tar et to pre 

outcame. 

DR. STANDS Dr. Carpenter? 

DR.* CARP TEE?.: Would&t this be one 
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place, particularly for staining things, where some 

kind of standardized ima e analysis description 

CQUl be used? ecause that couI.d be sent out as 

reference aterial. It could be generated not only 

Eram the same cell line, but from things that are 

shown in a relatively objective way to 

comparabfe, an also s~rnet~~~g th t certain 

~~stit~t~Q~s couZ use on their own for continuing 

internal validation, 

DR. Another kind of standard. 

You WOUJ have to ave inter retation standards. 

4bsolutely. 

STONE: Dr. Brawley? 

DR. ay I ask when we use a 

standard, e standard ore to etermine if a 

positive is a ositive as oppased ta a standard 

3ein used to deter ine that the test is not 

?assin up a true positive an labeling it falsely 

R. I . It is bath. ActuaZly, it is 

3oth things I You ave to have stan ards that help 

!OU now tfiat the test worked. You have to have 

at krelp you kno what the sensitivity 

2nd specificity af t e test is, and then standards 

x2 help you know that you are interpreting the test 
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properly+ 

If we ha or in this process, we 

COUl avoid a lQt Qf t e problems that we have 

gotten into with H In the future, if we could 

design that rigor into the system, II think we would 

e a Tot further ahead. 

DR. NE TONE: I: 1 would like to do 

plow is to turn to the ~~est~~~s that the I? 

osed that we discuss. 

The first one, usei of olecular t 

select atients for a articular therapy is a 

ra ly adva~~~~g as ect of therapeutics 

The DA woul like to facilitate 

xmcurrent evelo ent of the molecular assay and 

h scientific 

standards. FDA ~~~~d like to e able 

to respond ta advances irs assay methodologies. 

Please ~~rnrne~t on the raJe of each of the following 

ects of concurrent assay an therapeutic 

~evel~prne~~. e first is use of a central. 

reference Laboratory urin e conduct of the 

pivutal cl.inical trial, 

I think we have sort of talked about that. 

Actually, Drs. Barker, atson and WLeary are 

supposed to come bat to the table for this part of 

MILLER REPORTXNG GOMPRNY, INC. 
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the discussion. The panel part of this is done and 

we need you bat e table tt--o help with t 

discussion. 

While they are doing that, Dr. George, 

would you like to ~~rnme~t? 

DR. ~~~~~~: Y-X%23, ect to this 

point r I would just ike to bring up one issue that 

night be overloo That is, e clinical 

trials arena we ed for several years now 

ZQ try to get argerf simpler triaXs in order to 

zpt more atients on studies, er to answer 

ncxe fundamental questions. This thrust runs 

tirectly cantrary to that. I just want to e sure 

werybody realizes that because this cauld mean 

ielays in roeess, ~~rn~~~~ated~ ore expensive 

trials and in such a way that people who might have 

zsOxxred onto trials m y not be entered because they 

ve to corn a Lot of ~a~~~at~ry sam-@es, 

Lmd such* 1 just anted to throw that on the table 

co make sure it. wasn't Eorgotten. 3: mean, it is 

3asy to say, oh yes, this shoul. be done, 

particularly w en you sit around with a lot of 

Zaboratory eople who always want their samples -- 

in fact, when 1 deal with 1 boratory people, they 

rJant to require that al_1 these things get done or 
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you can72 enter onto the trial, which creates a 

different kind of eli ility l723Hx-iCtion on the 

patient. So, J am throwing that out just as a word 

of caution at this oint. 

DR* STONE: An I: agree with that. 

Certainly in t e GOG when a study requires samples 

ta be sent, ere is always a question of accruaX 

3f patients as op osed ta when it .j.s not. So, 1: 

think al erative groups would agree with 

y'uu that that is a proble . Dr, Kelsen? 

DR. I thin that is a good oint 

out we heard a prese~tat~~~ this morning from two 

erative groups with a central Lab for the 

~~rnpu~n under the discordance 

between the central, la and the referring labs I: 

as fairly strikin e at Xeast ot a 

t-lint at t uestian t eople who do a lot do a 

Setter job of it. So, my answer to (a>, I. mean, I 

aving a central re laboratory for a 

nolecularly targeted corn would be very 

important, and there Ls a model far ane of the 

studies at least where you czould enter t 

roceed with the treatment arm. If it 

turned out that there was a serious discrepanGy for 

:he target, the patient would then leave the trial. * 
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0, the patients accrued but there was a rne~hanism~ 

and it is ongoin zt woul be interesting tso hear 

if that has affected t eir accrual at all. 

DR. Dr. Albain? 

DK. I think that approach coul_d 

wcm if you are certain of what you are assaying. 

Again bat to the other molecular targeting agents 

in different solid tumors, we don't know yet. in 

that case it m y be premature even to use up 

materials, if you are not. uite sure, as t-he 

pathway is ein 0, it may be there that 

c=entral banking is mcxe i portant than starting out 

cith a central assay. ere cauld e a peer review 

312 tissue are used for, as we EiVC? 

ibrze in the various coaperative roup settings 

inlherever the tri 1 is bein 

5xPt exhaust precilzrus material but, yet, you still 

have a significant resource as that pathway is 

wx=ke out and as you ave respanses to correlate 

wY5vity with, 

~E~~E~: IIt woul still require tissue 

DR. Correct. The large, simple 

tria2s we are looking at, of course, are in many of 

3ur chemo-therapeutic and/or harmonal. areas but are 
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we ready to con uct large, simple trials with these 

agents in a whole new cla Perhaps we have to 

ive up some of t at and realize that to 0 on 

these trials t ere needs to be a commitment from 

the investigataw to provide tissue. 

DR. : Dr. ~~ppma~? 

~I~~~A~~ Kathy, you stole my thunder 

there. I think t faint is great, the large, 

simple trial, but I thin we can‘t 0 tkrat here. I 

for the reasons L mentioned before with 

these kinds of molecular targeted agents there is a 

hypothesisf we nee to collect tissue ta be able to 

:est that. So, then when the trial is done, in 

some eases there will, be a claser relation between 

e cart and the e and we wilJ, have t e kind 0-f 

ation we would have li ed t;o have ha With 

tin and NE 

so, I think Kathy's point of just balking 

it so you are not tal out real-time 

turnaround to determine whether to treat t 

patient is another is ut I think tissue needs 

e coll.ected. It needs to be banked. And, that 

es it not a large, simple tx-ial in sOme people's 

ntinds and I think we canft allow t at generally 

with these kinds af agents, 
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III?.. E: Dr. OJLeary? 

0" LEAKY: 1 think there are a couple 

interestin issues here. If you are going to 

~~t~mate~y use this in the ~~mrn~~~ty, 

true-use trial requires at the testing be done in 

the c~rnrn~~~ty~ and you need a process to use your < 
zentral la oratory to elp bring the community 

laboratories up ta snuff so people are getting the 

t results in the sense of t e way f-hat drug is 

pi.Izg to be used 1m.g term, 

t the same time we have another 

=Ilallenge. In breast cancer now many of the 

liagnoses we are gettin are on the basis of t 

2-e biopsies and that is the only tissue there, 

so f there may not be a lot to eal with. You may 

lave to be careful. about esigning some flexibiljty 

in the study and in the tissue accrual, an 

recognize t at you are not sing to et perfect 

mswers on tissue accrual, because khe tissue just 

I ere to accrue in some cases, 

DR. : Dr. Brawley? 

LEY: Dr. WLeary in some sense 

stole sume of my thunder, ut let me try to put it 

in simple wards fram a simple man and maybe 1 can 

e rest of the committee understand some of 
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what Dr. George was saying. If you da 

pie trial yau are actually addressing a num 

of questions. ose questions is QW well 

dues the assay work with he therapy, but implied 

in that question is how weLI. people use the assay. 

If you use a centralize Ilaboratory, you are 

defining your uestion with much more focus to ask 

out the assay and the t y with almost all, 

elements except how we11 the assay actually works 

being controlled. Is that correct? 

DR. That is certainly an 

interpretation t at 1 would be inclined to ;xpply. 

DR. LEU: so, if we have a centralized 

laboratory in a clinical trial we are asking a 

ler ~~est~Q~* If we ave a large, simple triaJ 

tie actually have a Zot more varia at we are 

dealing with. It is actually the old efficacy 

versus effective ess discussion in ep~de~~~~~~y. .& 

Large, i3impl.e trial may ctually tell us much mc3re 

3f what we can ex ect in the Unite States as a 

hole if this thing goes forward, but the focused 

tria2 tells us what is scienti~fically possible. 

DR. ~'~~A~~~ IBy accruing the tissue you 

make it possibl_e to answer both questions. 

DR. KEN~T~NE: DL Taylor? 
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~~~~~R : But I think when you know 

mQre # then yau can aLLow more variables, and until 

you do know the answer about scme of these drugs 

and how they work and iologics f 

using a central lab you reduce the nurser of 

variables until. you know. hen you know the answer 

which tests can 0 it, and when you are going to do 

it, then you can give it back to the cQ~~~~~ty to 

563e hQW Wdm1. it iS USfZ in the c~~~~~~ty* But 

E-ight I-IkQW, When YOU tdl.rQW ill idd. t&Z? CQKl u&f-y J&Js 

you throw in an extra variable that X danft think 

1\7e need at a time when we dQll"t know hQW the 

re all workin 

DR. : Dr. Car 

I think the large, simple 

trials are helpful b t they are not t e only kind 

2f trials that are heILpful. I think what we are 

zping to distinguish here is w fare to stare and 

nJhere to ga with it. If we are going to start with 

3 biologically- therapy, we are oing to need. 

~0 collect tissue an understzand the t 

iinderstand what it ta es to fi-j that an use it in 

3 smaXJer ~~~~e~ 0 Xf we get an answer 

u-d we get a therapy that is active, then sclme of 

A-xese things should MQV~ X+QTll there e That is when 
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you can then egin tQ mclve towar fhe large, simy;lc 

trial,. That is when yau can be in tQ diffuse tfie; 

teCknQlQgy Or the laboratory pQX-tiQn Qf it Out: 

beyQn e central lab inta the community and see 

hQW it iS CJQil-KJ tQ @ .ay QUt. But I think the idea 

that we are going to get the definitive answers by 

Ki.XiI3. these two kin of things is robably a 

nisnomer, and we are goin tQ have tQ have a C’QU&de 

sf stages of testing for ical studies, just 

in the same way we do for clinical testing of 

LIdWXlQthera ey may be somewhat 

Efferent. 

DR. STONE: Dr. Griffin? 

DR. bong the same lines, I 

:hink it is ~rQba~~y i ortant ta d~ffe~e~t~a~~ 

zetween diseases whit are relatively rare yet ave 

tmpQZdX%'lt biCd.Q icaJs ~Q~ing a like for 

zlivack. There would have een no difficulty, 

relatively spea ing, gettin f2.TIQUC.J ecimens I 

:hin since thefe ere onXy five centers to give 

22em out, and we i~~~d~at~~y sa people starting to 

nix YFEZI and ET enetics about how we were 

ping to detect i y was a whatever. There 

823s no standardization which potentially could have 
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ere are other things coming along for 

eukemias. ~e~k~rn~as are rare, I think t 

big ifference between what kinds of standards we 

might want to apply far biologics and something 

like a colon cancer or breast cancer that would be 

Logjstically d~ff~~e~t than what you woul 

oe able to extract, at least initially nd pei%aps 

indefinitely, for rare tumor 

DR. here those ~at~~~ts are 

zreated is going to be sQmew at different too, 

R. ZktSQIl? 

DR. ATSON-: I think, ding on to what 

3r. riffin s~~~~st~d, the idea of a centralized 

reference lab is one w ere the manufacturer or 

shoever is drivin e trial. is essentially 

~~s~~~~ a certain sta~da~ that that 

laboratory is going ta meet to initiate t 

iJithin its laboratory. That is not ~~~~rnrn~~ to 

if it is broadly distri uted i;~ a 

zxial, Certain standar et for the 

ating in the trial- 

ut my sense is that the devices world 

zqerates differently from the t erapeutics world, 

Ih. devices you are looking fur t roa inter- 

laboratory ~~rn~ar~~Q~ of ~erfQ~rna~~e to understand 
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ow well that test works when dispersed as front- 

line criteria. ~a~~~t~y~ it is in the context of 

therapeutics that omz ~~~~~ laok at the centralized 

lab as a ~~~~a~is~ of controlling those variables 

to get to the e~d~~~~t of the therapeutic. ThfZ?ST? 

nnay be two su~~w ifferent perspectives that are 

tryin to get melde together. 

DR. r. George? 

DR. I just wanted to cliarify that 

r wasn"t s oint here 1 I think 

at a central. reference la oratory can be very 

.E.EifUl f but I just war-03 to be sure that we 

mderstand that this couLd very welJ, be an 

~~~~d~~e~t in clinical trials and in t e kind of 

inferences that are drawn therefrom. 

~~~th~~ t ing is that there is an implied 

that I woul ike to try make 

explicit * you develo 

therapy based on the o3^ecular biolo y or genetics 

of the disease i CIp.bS3tion. Tka implies that you 

need s~rne way to measure the target reliably. 

Then, there is t is implied i, licai-ion that if- iS 

3nly those t at express 

benefited by this. I thin we have to be careful 

trL+ch that in the sense that we don"t necessarily 
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at that .is going to be the only pathway or 

the way this is going to work. What ight have to 

happen is a broa er-based eligibility re~~ire~e~t 

far triaLs, ~Q~~~~e some ind of storing of 

samples in w ycn.2 can test these inds af 

DR. 

DR. and just ta fallow- 

Y?f you and 1 th~~ght 1 sort of made 

that point. You know, yau 0 in with a hypothesis 

because, by definition, you are targetin a certain 

nolecxlar event. But there are certainly some high 

profile cases now where the initial. target you 

i?rauld have predicted is, in fact, not only the 
I 

najor one but nat even invalved in that so-called 

nolecular targeted t ut I still t 

ay the time you get a ivotal Phase ~1 you have 

this y~othesis ased on a target, and that should 

De analyze 

ut getting back to Dr, rawleyf s point 

about lar Ze and issues cm that, when I. was 

referring central reference laboratory I was 

referring really mcx-e to t e issue of collecting 

A.ssue. I mean, that is really the major sort of 

thing that takes a large simple trial to the next 
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ilA2V@l. ropriate tissue needs to be 

and stared in a bank. It daesn't have to 

be analyzed right away to get back for real-time 

treatment decisions because we don't know. ut I 

think that tissue s ould be collected, and that 

tissue can be analyzed centrajlly and locally to 

analyze the question ow comrn~~~ty stan 

correlate wit central review. 

I)r, Keegan, do you have 

?S+lKXlgh? Do you reaXly want us ta vote or da you 

really want t e sense of t e committee? 

K~E~~~: hat we really want is the 

3ense of the committee. 

DR. NER STONE: For my two cents 1 would 

at maybe you could even do an amalgam of both 

approaches, which in fact is being done in these 

two large clinical trials. A subset of atients 

are eing analyzed, at can certainly be 

written i txdy * YOU ave to 

be very careful when you re doing an adjuvant 

trial, uf X.000 patients that you are going to real.iy 

have ~~~b~~rn accruin if all of them need a large 

tissue block, for all sorts of the reasons we have 

said, includin cost, sf having all 1000 patients 

be part of that when, in fact, your answer can 
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usually be gotten on a subset of patients, however 

you want ta define that, prospectively. 

R* EEGAN: I think that we would 

define centr testing based on a specific 

othesis and the sam le size would be based on 

that othesis general1 speaking. 

The other point J anted to make just real 

quickly was that the corn ent that Dr. George made 

regarding enrolling a road opulation and then 

subsequently testing thase w 0 have i--he t 

et at a certain eve1 or a cert 

threshold or cut oint f is an idea that we ax-e very 

le with evaluating, and t e level 0-f 

xlmfort is robably s~~~w~at contin 

3egree of risk of enr~~~~~g patients who might not 

ress a tar what they might be exposed to 

in terms af risk. 

But in ark initia sense there is no a 

qriori oppasition to studying in a broader sense 

an also c~nf~rrn~ng the utility of the targeted 

e do often ave broader 

trials were the actual. efficacy subset is a 

the target rather t 

perhaps the raad population. We do endorse that 

concept as a way of getting more information about 
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the utility of the drug in some of these other 

DR. E: Dr. Blayney? 

DR. I just want to point out 

that there is a ossibility for bias to creep AM 

there. If some centers supply tissue and others 

dcmFt, there is a pa ility for biasing the 

result in th econdly, the medical. le 

business perha ressed by scrubbing or 

3e-identifyin nd identifying them 

xil.y as to response so that some of these potential 

nedical-le al objections could be dealt with u 

front. 

DR. : Dr. Al 

DR. I thin en we are talking 

shout pivotal trials, it is going to be almost 

possible, if you only collect on a subset, to go 

zack and get tissue because e have tried to do 

that in the grou you just don"t 

retrospectively get the Zocks or the materials. 

Ne are oing to be findin variou subsets that are 

onding to one way ta~~et~~~ agent versus 

lthers and, given that the supply of these new 

qents is always limited, X don't think it is 

x-measonable to as fur t.issue submission cm all 

MILLER REPORTING COMPANY, IRIC. 
735 8th Street, Zr,Ea 
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3 

patients going on to the pivotal. trial, then using 

x-rays or w atever else to store t em and then 

sen the blocks bat 

DR. To go on to the next 

question, the assessment of assay performance 

across rn~~t~p~e la oratories as art of either the 

ivotal tri 1 or separ te trial, 

I think t est of all possi 

worlds, if you have something that is important you 

try and et it out and you assess to make sure t 

the other laboratories are, in fact, doing what you 

think they are doin any other comrn~~t~? I think 

we have sort of covered t 

DR. ~E~~~~: I just ant to ma e sure I am 

~~terpret~~g the festoon rig If a ivotaJ 

tri as been one, I a ass~~~~~ that is the one 

that is oing for the license ap licat-jon, and if 

it becomes roved an sume ather laboratory 

commercially co wit a better assay, are we 

sayin en that they have to attach their assay 

onto or get a clinical trial of an alrea y approved 

agent to verify their assay? Or, is the assay 

going to be verified a ainst SOme standard t-hat 

exists, either archival. tissue or some kind of 

ization? I on't have a good grasp of what 
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e conclusion is even fram the panel on. that, 

R. Dr. Keegan, did you want 

to darify your question? 

DR. at is really a separate 

question than what thi uestian is askin This 

questicrn is askin for the particul_ar assay at 

hand # ing it out to other laboratories. 

DR. ~~~~~~~~~: e answer WOUXd be 

zhat ideally yau would try to do oth * 

DR. 

R. 1 haven"t looked at aLZ the 

questions but I: think: Dr* Redman hit on. a criticai. 

uestion. So, are we goin to address that? 

DR. The committee can. address any 

~~est~o~s they choose to. You re not limite 

the questions here. 

DR. 0 you want to bring t 

J at the end so that e se through the questions 

ought were i QXYt:al3t? 

(c) ~o~s~derat~o~ as to when to study 

tr-eatment of atient whose tissues are assay 

negative or subset 11 if t e re~at~o~s~~~ 

3etween the analyte and the efficacy of the drug is 

3.ot definitive. 

You are asking w en should we allow this 

MILLER REPORTING CUSPID, INC. 
735 8th Srreet, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 



new drug to patients who test weak or sedative for 

e target if t erf3 is not a definitive 

relationship between efficacy and that specific 

Can you give us an exa 

ell, I think that if one had 

othesis that ight not be b Y a* 

extensive a~~~~t of precbinicaX data, for instance, 

or a weKbdevelo ed apical model and $0 the 

relationshi was not entirely direct. Or, for 

instance, in thi particuLar instance, FISH 

lification w o~~strea~ from the actual 

protein expre hf_ch the antibody binds for 

Herceptin, ere wasn't a direCt re~at~~~s~~~ 

that yau felt was acked w by preclinical 

~~for~atio~ nd early c~~~~ca~ data, wu~~d t 

feel comfortable with su gesting that 

patients who test negative for t e target could be 

enrolle ivota trials even if 

they may not ave the lyte in uestion? And # 

what level. of evidence should we have w 

would no longer want to x-e uire that? hat shouPd 

be the cut point at whit we would say, no, this is 

so definitive t at we shoul never test this in 

people who are assay negative ox- don9 express the 

osed target. 
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R. I am not sure if that is 

uestion at this point. I think it 

is really going to depend on the toxicity of the 

drug you are talking abaut, the stage af the 

patient you are talking a (-Jut, whet 

ications are avaiLable to the patient. 

Sbviausly, if it is a metast tic patient who has 

3lown t~ro~~~ every ot er medication known to have 

m effect and who still has gaod performance 

you would feel differently th n if you were 

~ook~~~ at an a juvant treatment, with a lot of 

toxicity, w asn"t een roven yet to be 

;ffective in the stron arker ositive patient, 

30, 1 think really has ta be tossed back. 

sure we can definitively answer t 

R* ~~~~~~: Right II ell, I: would, for 

instance, refer back to Dr. in"s discussion 

tbaut enrolling a roa ~~~~at~~~ of atients with 

dmg cancer th t would faXI, in this more extreme 

:ategory of inimal alternatives where the testing 

sill be done after t e fact rather than as an 

eligibility criteria ere a level, of 

liscomfc->rt with that, 

consider in designing a trial. of t at nature? 

px.m ~~~~e~ts Were he2pfu2. 

And, 
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Remember, we are coming 

ram a discipline where we have given 

extraordinarily toxic treatment and we have no idea 

why it works or how it warks, and we have gotten 

comfortable doing that. 

We are sort of guing backwards, and so QUT 

level of comfort -- you know, 1 think you sort of 

ave to loo at the specifies for us to feel that 

it is not worthwhike. Dry layney? 

DR. ~~A~~~~: I think Staey"s 

well taken. The ex le 1 wou.1 

cancer where, base on clinical. observations, if 

you make a woman wit ormunes then she 

and then the st opulation on which 

sume af the rugs were approved not take into 

as c ositive. so, 

it is a moving target, the danger is that 

we rely an what we used .i st war to fight 

the next war and t e war after that against these 

tumors, and this is a maving target and you need to 

loo at the biology an ponsor to 

demonstrate the iology of what they are trying to 

prove, and give t sume latitude to be able to 

get their drug into the hands of doctors to treat 



their patients. 

DR. : Dr. ~~p~rna~? 

DR* 1 agree 100 percent. 

at was precisely t e point 1 was going to make. 

1 mean, terms Like Efdefinitive re~at~o~s~~~~~ are 

like the difference etween I+ and 2-t staining. I 

!hink it is on the sponsor to show the biology 

behin this and make a compeLZing case based on 

that this relationshi is important. 1 think 

it is almost a case by case sort of evaluation, 

4xcept. that that i an important part of the 

approval of mo~e~~~ar tar et drugs being based on a 

zompellin case of t 

DR. GAN : ut to that extent then, in 

Drder to make that ~orn~e~~~ g case in the f-linical 

trials it woul require that you enroll patients 

~~t~o~t the target to look at t at, effect as well, 

50 f it would be t e sense of the committee that 

A-3.at is an ap riate approach in SOme settings? 

DR* Like Stacy said, it is going 

10 epend on the stages of disease and the ty 

2atient. It has to e very in ivid~alized" 

NER ~~~~~~ Dr. ~~drna~? 

Yes I I think the important 

point in the question is efficacy. I mean, if 

MILLER ~~~~~Tr~~ CCXWANY, INC. 
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there is some precZinical evidence t at the drug is 

going to ave efficacy and you are not sure what 

the relationship is to a specific targe& as in 

most things in oncolo 1 don't think any 

oncologist is going to say, well, no, not until you 

cp.sys go develop the assay. Come back to me in five 

years and may e we will look at it then, In lung 

zancer, in colon cancer and breast cancer a 

liseases where the e fective therapies are minimal, 

lit doesn't ave to ave a real strong currelation 

ere ought to be some method to bank the 

xissue, as uch as we possib to try to 

mswer the question because if it is effective it 

I\rould e nice to know w y it is effective. T 

corollary t at we don"t u much in oncology is also 

if it is not effective, it would be realliy nice to 

mow why it is not effective so e don't go own 

e path. again. 

R. ~~~~~~~~: s. Mayer? 

L thin it is important that 

qe don't ~remat~~e~y shut down our ~~de~sta~d~~g of 

just what the atient population who may respond to 

any given dru e are still discovering new 

qqKLications far Herceptin. We are still looking 

cd new ~o~b~~a~~u~s that may be effective, and the 

MlLLER REPORTING COMPANY, INC. 
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nmre we narrcmf the patients wha can enter into the 

triaJs f the 3x55s we know about the broader 

applicability. 1 think that bas to be weighed in 

relation to the otential.. toxicity. We alsa may 

move trials further alon if there is a braader 

e~~~~~~~~ty about patients. We may be able to 

accrue t mm33 rapi 

DR. : Dr. Lippman? 

DR. I think the issue is do you 

nean that when you have a molecular target therapy 

you select atients ased on expression of that 

target, and only those atients? I: thin in most 

case, tin aside aybe i that s~~~~d not be the 

case. ould be broa -based bet use the more we 

look into it the more we un c;rstand tfae complexity 

af these moLecu.lar tar et agents and we can really 

miss something. So, Z think we can all agree, if 

that is your questian, at broad-based triaJs in 

many Cases with these newer targets are 

rupriate. 

DR. ink we have 

touched on rt twq if the ssay is not 

dichotomaus, as welL as if the assay method is not 

validatedm Dr. Kelsen? 

DR. ~~~~~~: I was ready to go on to (d) 

MILLER R~~~R~~~~ COMPANY, LKC. 
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because (d) looks ta me like it is a different 

point. I agree and X can cxxta.inLy understand why 

you wcmld treat patients who may nat ex 

target! express it weakly, e assay is not fully 

deflined in Phase X and II trials. I assume that 

question l ) is you di that and now you are ready 

to do the pivotal trial, and now presumably there 

is enaug i~~~~~at~~~ far a strong ~y~ot~es~s that 

K has to be at scme certai level in Qr er to see 

3enefit and rx3w you want to rcnm that that is 

3rue * 

If that is correct, it would certainly be 

xighly desira e sure th t you don"t enter 

3 trial until you ave validate the assay. 

3ther ban you don"t want to be in a position 

t&ere you have an e~ti~~~~ corn ound and the ssay 

rrasn't yet been You want to move 

* cm, are you oing to wait the one to two 

ZQ X years to do that? So, J: a not sure that you 

Jan say ut it on clinical indefinitely until 

Lhe assay is develo versus we have a 

standardized assay; it is the est assay we 

currently have avaiILa e are aXI doing to use 

dxis assay. We ~~de~sta~ its flaws, and there 

Cl1 be so e patients w 0 are truly negative. 1 
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735 8th street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 



156 
think we saw that from the NS&B trial. 

e the crucial paint. 

DR* It will definitely be a 

crucial point for advice t at we would gi,vf; a 

~~a~~a~~~t~ca~ ~a~~f That is basically an 

issue that has to e dealt with before one begins 

snrollmen or that is an issue t at CouJId be 

J-valuated urin uct of the clinical trial. 

lbvious[ly, it is an issue t:h t has to be dealt wit-,h 

3efore the anal sis of the trial. 

DR. ~~~~~~: Sure f but J would wonder, 

from all. t e things we just heard this orning from 

:he twa cooperative that sort of 

~~f~~~at~~~ makes e think, oy, it would be 

extremely desira le to have a set of centra labs 

xr a central lab so that t least you know that in 

zikG.3 pivotal trial every y is getting t 

ussay one in the same way, and not have t 

situation where you have ~~~~~~~e labs aLlowing 

32Axance inta the trial. 

$3: Dr. Lippman? 

DR. ~1~~~~~~ David, to follow-up on your 

?oint f I think if you h ve Phase 1 an Phase I.1 

lata like, Let"s say, Glivec, the magic buUet. 

13en. 1 think by the time you get to anything you 



know exactly what is going on. I dan't know that 

we are gaing to have a lot of ot er si--uati-jns like 

that, ly not the majority. I think skort 

of that, between Phase I nd Phase II triitls, YOU 

need braad eligi ility criteria because if you 

select just based on a marker that yau think is 

ortant with reasonably positive P as;e 11 trial, 

Sata I hink you may miss sume in-l or$-ant targets. 

50, I think that is ere it comes own to how 

it is in term ow the rug works 

t&x-n these earlier p ase trials, I think in most 

zases we are just not ~~~~~ to be that ~~~~~de~~ 

-hat that target is the cme and only answer to this 

lrug. 

DR. I just want to respond. I 

us.2 the pointe I am just t ~~k~~~ about some af 

ata whflre atients who avtz a certain LeveL of 

Bexpressionff, from O-49 or from O-50 in a Phase XI, 

IOW comforta uu entering atients into a 

xial? 

en, it is based on 12 

I thin your question is how cum 

Dr. O‘Leary? 
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~e~r~d~c~b~~~ty, and we reference to some external 

the analyte, nt thing fur 

eration is whether it is predictive of 

eutic response and it is the trial itself 

r-hat answers that and t atientQ3 tissue. The 

lope is t at you will et out the answers as art 

3f the trial itself or using the tissue t 

uxrued afterwards. 

R. STQNE: Dr. Carpenter? 

think reasanable advice 

:o a ~a~~~a~t~rer in t is situation ~0~1 be that 

:he better vafidated t e assay is at $--he time of 

e clinical. tria2, the more he1 ful it is. ut 

he less well. va~~da~~d the a say is, f-he more 

xitically im ortant it is going t-0 be collect 

Assue as yau ga so that if you can't answer it up 

front you sti21_ may be able to approac the answer 

rhen you get ore knowle 

DR. ink one ather of t 

,ssues is a statistical one, and I think any 

tompany has to be made well aware of the fact that 



if one of their end oints is mUdCjj.7, far i.nstafzcr; 

the correLatian etween an assay result and a 

clinical response, en you do subset analysis, if 

that is not p-e-described in the a~~~~~at~~~~ you 

canEt gu back and sa well, it didn#t work for the 

big grou but here, is subset f it did work. 

That is no Longer a vaLid post hoc analysis to 

justify ap or the new drug. I think that is 

really the da~~~~~ alzd 1 would think that the 

3sponsor shoul e rised of that problem because 

Aat is always w at we hear time, a ter time, after 

A.me f sitting throu h these meetings. 

e will go on to vernier (e>, the use of 

ecimen ban j..ng in order TV have material 

available to address advances in the molecular 

xm-get assess pre - or postmar We have 

iscussed that. 

l-3. Yes, ink you have 

iiSCUSSe that really for the ~~~rna~k~t~~~~ I know 

1x7. lbain reference that WE: 

gather en0u les to have vailable for 

)~stma~ket~~ innovative assays that might c0me 

bwn the line; that mire ti sue specimens be ban 

so that they might e availabh from patients. NO? 

DR. ASSAIL: ments had to do with 
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the ivotal triah3, and having tissue available on 

all. atients that go on pivotal studies. 

DR. ight / primarily for purposes 

of additi-or?al assays or other assays that might 

become available. I wasn't sure if t e committee 

~n~~u~rn~y felt that t t slzould e done ecause of 

the tension i le triaLs and the 

complications -- 

DR. AI:&?: But if you are going tc2 have 

onse rate of X hat b3 not a Glivec level 

response in CML, Smaller ut yet in a common solid 

or still potentially ea~~~~~~~~ you are going 

to need to ave samples on the whole trial 

?o~~lat~~~ in order to get down to w ich of the 

target ~~~~i~~s need to be itive to see t 

responses. Can we as what some of the 

patho ists think about that;? 

DR. Dr. Matson wanted 

to make a corn 

R. ON: t I think it is not 

?ifgs new tee nologies come. ere are already faur 

3r five corn eting tee nolc~gies for amplification 

-oming down the ike # and having t ese resources 

nvailable -- I mean, we are sti 1 to some extent: 

?tuck in t at circular what is the gold standard 
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armament, and the fact that you have multi 

~~tat~~~ e~~a~is~s by which a~~l~fi~at~o~ can 

occur -- ink having the tissue available is 

ortest route to those analytical comparisons 

e front end that can rein in the wide 

ersion of t ings while they are being sorted 

out. 

DR. NER But F am not sure that 

you can require drug company sponsor to bank 

tissue for further esis generation. I: think 

what you are asking is two separ te questions. One 

i the link between a marker, which is the 

othesis t ey are pro osing, and a response and 

the scientific ~rn~~rta~~e of goin forward. But x 

iion't know that we can kin roval of a Phase III 

itefinitive study to the promise that they re going 

to 0 that for usa I mean, that is more a 

reguLatory issue4 

DR. I guess the question was 

would it be appro te ts advise manufacturers to 

take into account t ere wiLI be advances in 

assay methado Yfl and that the est practice would 

be to bank s ecimens on al-J_ patients enrolled in 

the trial, SO t at one can do the kinds of assays 

that were done for the FIS testing, that Dr. 

MILLER R~~ORT~~~ COMPANY, INC. 
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Washington, D.C. 20003-2802 
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0” Leary ha been available at the time that he 

reviewed the HercepTest data. It may not rise to 

e level of a requirement, but is this important 

at we should ring this up routinely as a 

strong ~ecomme~dat~o~~ for instance, to the 

~a~rnace~t~ca~ industry so that they would be able 

e advances in the new technology, 

3.n be able to make tateme~ts included in their 

and so on? 

DR. I>r. Li 

DR. I have a comment to address 

zhat, is may address in some way Dr, Redman"s 

point" I think we should strongly encourage that 

zhey bank tissue because, cl_early, if it were 

Danked and a new assay came up -- I am not talking 

3bout a new ene ut a new ass y for the s 

you coul do it on a bgroup. IIt is post hoc but 

st least you could do ome ort of analysis to see 

if that assay al 0 correlate with outcome. 

dould really help. ut I agree with Stacy, I don"t 

l-~now that you can mandate that they collect it for 

this reason. 

ut s think hat you can mandate 

?remarketing is if the hypothesis is based on 

antigen X or protein X, and they are col.lectin,g 

MILLER ~~P~~T~~~ CXlMPANY, INC. 
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tissue tar that, then T think it shouJd 0 to the 

et until t ey have a~a~y~~d whet er in fact 

that works, because that is w at has to e in the 

kabel. I think that should be mandated 

~~emarket~~~~ e tissue were available Dr. 

~edma~'s uestion would be answered ostmarketing 

with new assays an new genes, for that matter., 

E: Dr. O'Leary? 

or the reasons that you 

gave t I think it would be bar to mandate that they 

at for post hoc analysts, but I think that 

strong e~co~ra~eme~t is uite ~o~t~w~~~e~ and 1 

think if manufacturers t ink it through tfiey will 

find it is in t eir commercial interest to do it, 

3ne can a ain just Look at t e issues at now 

to see why. So, I think m king particularly s 

of the innovative work, 

aware of those issues could be a very, very useful 

thing and could make teve's job easier own the 

line * 

layney? 

DR. ~LA~~~~: ell I I: disagree a little 

bit with Dr. Lippman. I think that we need to move 

these corn ounds to market at uickly as they are 

shown to be efficacious. ut 1 thin to the extent 

MSLLER REPORTING COMPANY, INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
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that the agency enforf2es these promises th 

sponsors w.i.lT do Phase V or postmarketing studies, 

the sponsor woul be well advised to collect tissue 

SQ that these kinds of studies could be done 

expeditiously an really demonstrate the results 

from the Phase IV stu .ies to the extent you hold 

em ta those 

DR. N atson? 

DR. e problem is that 

there are inds of ma~~fa~t~rers. I 

think from the therapeutics perspective the 

interest is in paving all those technologies sorted 

3,ut as to what war s well and best and how they 

ztompare. But i YOU re the ~a~~~a~t~re~ of one of 

the devices for testing, f a not sure you are 

going to eeimens for the other 

rna~~fa~t~~e~ to demonstrate t eir device is 

better than yours, So, I thin it is sort of 

figuring out ho our g~ve~~rn~~t can better work 

together because 1 see the collection of specimens 

as an NIK res ably for some issues 

that cannot nece e dumped on the 

manufacturer, I bin ecimens are val,uable 

for sorting out a lot of these issues, ut there 

are different interests for different manufacturing 
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comm~~~t~es in doing those sorts of thongs. 

~~~~~~~~~: DL Lippman? 

DR. This isn"t the first time 

I have disagreed, ut I will say that 

ink if you have curn~e~~~~g data and you are 

targeting a certain molecule, nd you have a 

response rate of 30 percent in the whole trial, and 

zhe whole hypothesis i based on the ex ression of 

,hiS articular molecule and it is built u frontf 

you need to know whet er it is f;tJ percent in one 

rou and zero percent in the other. So, I think 

that it is important in that primary ypothesis to 

30 this to help uide physicians on 

the labeling. 

Again, we ave talked about the anking 

3.n ~ostmarket~~g~ an that is very corn ligated. A 

strong recomme tion would reat for a11 the 

reasons we have talke about, but it is hard to 

nandate. 

E: Dr. Brawley? 

DR. BR LEU: Just very briefly, if we 

encourage corn anies to ost~arket~~g research 

there will be some instance where a co pany will. 

not want their product to be evaluated because they 

n*t want ~egat~ve findin I really 

MILLER REPORTING COMPANY, INC. 
735 8th street, S.E. 

Washi.ngton, D.C. 20003-2802 
(202) 546-6666 



1 

2 

3 

166 

thin we have to do t is up front. 1 am sqqxxting 

Scott in my corn 

DR. If we could go on to the 

next uestion -- that was all. question one, guys, 

so if we want 2s.~~ ave to get going. 1 am 

oing to consider question two in its entirety. 

ogists will generally not have access to the 

package insert, or PI, for a molecular assay. For 

zhat reason, FDA feels it is rudent t:o provide 

~~fQrrnat~Q~ regar ing molecular assays in the PI 

e t~era~e~t~~ Please discuss what 

es of information wou d be appropriate for 

inclusion in the ther eutic package in 

QxxificalLy, discuss the following: e cautions 

arding use and interpretation of these assays 

2nd about ~~~er-~ab~ratory var~ab~~~ty~ the 

atian on assay va1.i the information on 

3ssay erformance ~hara~ter~st~~s~ the information 

xn tissue handlin or instance formalin fixed or 

Frozen; the comparisons etween assay methods when 

available; and the information on clinical outcomes 

3s a function of t e assay result. 

You really on"t want us to read the PI. 

tight? Because I think the more information yau 

2ut in, the less li ely it is that anybody is 

MILLER R~F~RT~~~ ~OMF~Y~ INC. 
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really going to spend the time looking at it. SO, 

I think you ave to e very careful about what you 

really want in the packa e insert* 1 understand 

your concern. 

0 you have an alternative 

as you discus this' ere people 

for the ~nf~rrnat~~~. 

DR. : Dr. Re 

DR. I thin look to 

eir path010 I do not know what the 

A2aracteristics of C or PSA in my laboratory are 

to the de ree that is put here, and quite 

~ruthfully~ ink probably the package insert for 

3ierceptin should re~~mrne~d it for El22 positive and 

leave it there, and leave it to the 

i3r.l the ~rner~~an College of Pat ology to define 

ose parameters are in t e assays that they 

use for those tests. 

DR. ~ENST~~~~ r. WLeary? 

DR. 0"LEAR-Y: Your patholo epartment 

ly has a long book, web site or something 

sith test ~hara~ter~st~~ whal is goin 

tiould think it might b while to consider 

sutting in the package insert a eneral statement 

33 the effect that ifferences in assay 
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aracteristics, and so forth, can be impartant, 

an then s~~~~st~~~ ar at hast making people aware 

that it ~~~~t e a goad idea to talk to their 

Laboratory about how that influences what they are 

doing. 

Any way of e CliniCian- 

laboratory dialogue 1 think is a very goo thing, 

but I think it w~~~~ be very difficult to write a 

finite lengt patient ackage insert which we not 

risk ein misleading to a s~bsta~t~a~ percentage 

2f the people who woul actually read it. 

We also de end on our 

?atholagists. A oncologists, when they tell us it 

is breast cancer we elieve them. So, 

fiialogue is ext~a~~d~~a~~~y i ortant. Dr. 

3rawJ_ey? 

DR, B LEY: Yes, cmce again Dr. 0' Leary 

las stolen my thunder, but I deal with a lot of 

ecially urolo ic Q~~~~~~ists with where 

Acre is just not an ~~~~ec~at~~~ that there is an 

hter-assay v riability a ~~ys~~~a~s~ among 

>atients and so forth. So, in my mind, it ctuaily 

* s very ~~~~r~a~t that there be at least a mention 

at there is this v lidation variability issue 

en it justi.fies it as a ILegitimate issue 
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in a lot of eople's minds. 

x think if you ut too uch data there, 

you are just goin to confuse people even mcxre but, 

you know, encouraging eople to look to 

atholugists, ta others who aught understand the 

va~~ab~~~t d that there shoul.d be caveats in the 

interpretation of any test I think is a very 

~~~~~ta~t ing to do. 

DR. ~~R~~~~~~~~ Dr. Kelsen? 

1 woul support that. I 

ink if 1 was lookin at the package hmevt I 

Iniouldn't want a tremendous ~~~~t of detail because 

1 tfiink it would e confusing. e fact that 

A.inical ~~~cQ~e varies d~~e~d~~g on the assay 

result would e of scme significant interest, and 3: 

think we beard a lot a ing. $&-J, 

s. general. wa~~~~g to be aw re that there are 

Cfferent assays and hsw the te t is done may 

stantiaN.y affect what you actual.ly see in your 

atients and guide them to talk to their 

pathQXogist. 

E: Dr. xii. man? 

DR. ~~~~~~~~ ree with that. But 1 

think if you are talking abaut a FE!X so you are 

looking at a gene-based assay Venus rotein, I 

MILLER ~~~~~~~~~ ~~M~~~, INC. 
735 8th Street, S-E, 

Washington, D.C. 20003-2802 
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think in t ackage insert you have to indicate 

y that was one ‘ the types of assays that 

were done to come up wit the approved drug, and 

then smne r~~~~~e~dat~Q~s~ owever we couch it, 

based cm discussions of this ~~~~~~tee nd how CBER 

takes that, ut some ~e~o~~e~dat~~~s on how to talk 

'60 your ~at~~~og~st, at point concordance 

data an other issues will be looked at. 

In other wur on't know that the 

?at~o~Qg~st in every ca news about the ivotal 

cAinica1 trial. and what assay was used t fare. 50, 

3: think t at kind of i~f~r~ati~~ would e useful to 

nave in the package insert, but not limited to that 

msay. 

DR. Just a oint of 

information, would you then u back for tamoxifen 

2nd re-write t e PZ to tell how the ERs and PRs 

tained for the ivotal data? Dr. eegan? 

DR. K~~~~~~ ot actually directly 

reviewing those, I can"t say. 1 don"t know if that 

n7ould be appro rjate or not;. I think that that is 

decision t ly should be made ba 

looking at the data and the relative issues. $n 

this pa.rticuLar instance, and having seen what we 

saw with the home brew assays and the variability 

MILLER ~EP~~T~~~ COMPANY, INC. 
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tha exists, our concern Was that i we don't say 

anything hysicians would not even know to speak to 

their ~at~o~og~st about what method was used. 

DR. s. Mayer? 

MS. atients don't ~orrna~~y have 

acCeSS to their ists and rely on their 

oncologists, of course, for aL1 the relevant 

formation. I cologist is not informed 

~&out the ~~ob~erns regarding a particular assay, 

2nd doesn"t at least have a ~~d~rne~tary sense of 

5linical. outcomes fur the a en be or she 

cannot communicate to patients in sue a way that 

they can make, 1 think, the best treatment 

iecisions. it is really crucial to get at 

least the sense of the re iability of this 

~~fo~rnat~o~ into the oncologist's hands to 

~~mrn~~~~ate to 

R* layney? 

DR. I would like to say that I 

practice in several. ospitah3, one of which woul 

r>e classified as a small volume IWC, and when I do 

t;akk to my pathologist she wiil tell. me, you know, 

I know best. ut earing the lecture today Q 

stntigen retrieval and fixation 1 think is a very 

xseful thing for me to discuss across the 
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icroscope with my patkologb3t. 0, I would 

encourage you to place at Ileast a ~~d~~e~ta~y 

perhaps it doesnft rise to the level of a warning, 

but some caution that these are subject to 

interpretation when it is t 

E: Dr. Redman? 

1 am not against informing in 

t/he package insert onto ists or medical 

gractitioners of the in roblems with. 

ikifferent assays. 7: uess the ~~esti~~ is next 

e a new assay cmmes out are we going to revise 

e insert again, and again, and again? 

3L are we just g a target an saying 

HER2/neu positive an there are rubbers with the 

assays but we are not specificaLly reco mending any 

particular assay? 

DR. K~~~~~: I think that epends upan 

several things * One is, for instance, if we are 

a roached, first of all, to put in additional. 

the use of an assay selection 

The seccm would be if we are aware of 

information affecting the pu lit f?ealth a 

fail.ure of a particular assay, in which case it 

nTould pro ably be appropriate. 
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Beyond that, there are probably sume grey 

zcmes where we wuuld~jt have information in the 

package insert because it didn't fall into one of 

those categories. ut I thin for the other two we 

u need tzo make so e infection avail nd the 

question was t e extent. e do have the sense of 

"t want to be over- 

xzrdened with data, bu ut. in relevant 

~~f~rrnat~~~ on as ects that: mi t ~~~a~t your 

Clinical dec~s~~~-mak~~g and what recautions 

people shoul be aware of in samples, and t 

landling and inter 

1 certainly t in the 

pivotal trial, djuvant triaLs 

bre ositive t en a I_ittJe it of discussion about 

atients Q were treated is 

Jood clinicaJ jud just the way we would write 

a toxicity write-u for a usual cytotoxic, Then 

fQU wauld not reviewing it as the 

ecause you are really referring to 

zhe pivotal. trial. upo which FDA approval was based 

ifor that indication. 

Last question, a ain, 1 think we have 

xuche on this a bit, t e assessment af the 

1 utility of an assay t-co accurately select 
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patients r/\rfio will. benefit from a therapeutic can be 

best be performed in the context of a pros 

randomized clinica trial. 

Do you concur that this is the most 

appropriate method for assay utility assessment? 

Qnce a trial as been compLeted and if we 

assume that samples from patients have been banked, 

is testing of t e banked specimens using a new 

assay a reasanable aitern tive for assay UtiJif-y 

assessments 

e we will ask the ologists to 

~~mrne~t on that. 

s of (a),, 1 think it 

all depend on the exact esign 05 th t trial, but 

1 think one in the context of a c refully designed 

cAi.nical. trial that really answered the relevant 

questions it is a very good t ing to do. 

I think that ban ecimens are a pretty 

ood alternative but that they ave their strengths 

an itatians. We invariably will learn 

more about assay ce after it gets out of 

the original. few La oratories tfiat starte 

cLinical trial characteristics, an it will come 

out into the literature an that is why in this 

context, and in the context of the previous 

MILLER ~~~Q~~~N~ C~M~~~, INC. 
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uesti~~sf estabEishing that dialogue with your 

ist and ~~~~~~ag~~g them to e aware of 

what is going on is really, rea1l.y important. 

DR. Any other comments? DL 

R. 3: thin we discusse this 

when we discuss@ lte> really. 1 think ideally 

thi wauI.d be t e way to do it. e importance of 

is to first test it against cZinicaX 

outcome an as Dr. Redma~ mentioned, 

3aing a separate clixn.icaZ trial, if you have tissue 

xvailable far this you can answer that question 

within the context of a co pIeted trial. 

DR. R~~~T~~~: Other comments? 

Ceegan, o you have what you need from this 

3iscussion3 

DR. Yes * 

DR. what I woul like to do 

is adjourn the committee or Lunch. e will ive 

everybody an extr minutes. So, if you can come 

Iack to the table by 2:00, we wilZ start on time at 

2:ot.l. Thank you, 

~~here~p~~ p at 1.2:56 p-m., the roceedings 

dere recessed, to re;convene at 2~08 p-m., this same 

lay. 5 
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oncsloigy, ~a~~~~~~, 

R* Karen Somers, 

executive secretary to the committee, FDA. 

DR. ~R~~~~Y: Otis BrawLey, medical 

mory ~~~vers~ty* 

Scott Lippman, M.D. Anderson 

Cancer Center. 

DR. WAYLAY: Dou Blayney, medicaL 

lILxr=Kologist, hire Oneolo edical Grou 

Pasadena. 

R. Sara Taylor, medical 

oncology, ~~~vers~ty of Kansas edical Center in 

Tansas City. 

R. Bruce Red an, medical 

University of ichigan Cancer Center. 

Connie Griffin, Jo 

niversity. 

DR. Steve Gut an, Division of 

=Ilinical La oratory Devices in t e Office of Device 

Zvaluation, FDA I 

Susan Jerian, edical 

2fficer, Center for iologics f DiviSion of Clinical 

lkials. 

DR. Patricia eegan, Division of 

3Linical Triah, Center for Biaioyics, FDA. 
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Conflict of Znterest Statement 

DR. ~~~~~~~O~-S~M~~S: The following 

a~~~~~~erne~t addresses the issue of conflict of 

interest with. res is meeting, and is made 

part of the record to e even the appearance 

of such at this Based an the sub 

agend and ~~~o~~at~~~ provided by the 

e agency has determined t 

reported interests in firms regulated by the Center 

for Dru valuation and Research present no 

potential for a conflict of interest at this 

meeting, with the foll_owin exceptions: 

In acxordanee with 18 USC, Section 

208(b) (31, Dr. cott een granted a 

full waiver, A copy of Dr, Lippma 's waiver 

statement may itting a written 

request to the a reedom of ~~f~rmati~~ 

Office, oum 22A-30 of t e ~arklaw~ 

Sarah Taylor's emp 

the University of Kansas edical Center, 

interests which da not constitute fi.nanciaIL 

interests in the particular matter witlhin the 

meaning of 1 USC f Section 20% ut which could 

create the appearance of a conflict. The agency 

has determine not w~t~sta~d~~ these interests, 
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outweighs t e concern that the 

integrity of the agency's programs and operations 

may be questioned. Therefore, Dr. Taylor may 

participate fully in t is mOr~~~gfS discussions and 

vote. 

LastJy, we woul a-lso like to note for tlxze 

cecord that George Ohye that Gear e Ohye is 

sting in this meeting as an ~~~~~~~y 

resentative, acting on t e behalf of regulated 

industry. e has not been screened for 

my conflicts of interesL 

In the event that the discussions involve 
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whose roduct they may wish to comment upon. 

Again, I WOUJ also like to note for t 

recor that Dr. Jody Pelusi, our usual and 

pointed consumer ~e~~es~~tat~ve, had to cancel 

her participation in this meetin just yesterday 

an there was no ti et and prepare a 

replacement ~~~s~rne~ rep. Again, we are fortunate 

to usa ayer as a patient representative 

to provide that oint of view. Thank you. 

Pen UC Hearin 

DR. NE We go now to the 0 

phlic hearing portion of the meeting. S. 

wlargaret Vol. e, from Y-ME ational, Breast Cancer 

Xcganization, 

s. VOLPE: Go0 y name is 

aret Volpe, and I am a breast cancer survivar 

3rd a v~~~~te~r representing V-M National. reast 

Cancer Org nization. I would like to thank the 

ittee for a~~~~~~~ me to s eak this afternoon. 

X have no perso al. interest in Vysis, but Y--ME in 

2000 did get a small grant from VysisQ 

Y- E National. Breast Cancer Organization 

would like to ex ress its su port of the use of 

fluorescence in situ hybridization testin Using 

the PathVysion H robe kit, Vysis, Inc., as 
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a diagnostic method to select patients for 

Herczeptin thera 

Y-ME National Breast Cancer Organization 

is the premier resource for breast cancer 

education and su port for t 

iagnosed wit eir family and 

friends, ose concerned a se cancer 

an he mission of the organization 

is to decrease t act of breast cancer, create 

3x1 increase breast cancer awareness and ensure, 

rough ~~f~~~at~o~~ em erment and eer support, 

that no one faces x-east cancer alone. 

The dete~m~~at~~~ of thee level of 

3:ER2 /neu ex ression for all newly dia 

patients with invasive breast cancer is 

2/neu level of expression is used 

zo provide prognostic information to predict for 

eriority of a~t~~a~y~~~~e-~ased ad~~va~t 

erapy over CMF c yI and t-0 predict 

for benefit rom trastuzum b therapy in women with 

recurs-ent or metast tic breast cancer, 

"She new data presented at the ASCO X?OI 

conference showed that the response to Kerceptin 

xcurs p~edom~~a~t~y in atients whose tumors are 

2ositive by ISH, confirming that the FIS assay is 

MILLER R~~~R~~~~ COMPANY, INC. 
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more reliable than IHC ifi identifying candi 

for Herceptin. Mass et al. reported patient 

selection based on HERZ/neu amplification by FISH 

may predict improved clinical benefit from t 

addition of H to C.' corn ared to selection by IHC, 

his includes a s~bsta~t~a~ survival benefit. 

Tat orts FISH testin for selecting patients 

Ear ~ercept~n thera 

Vogel et reported results corroborate 

earlier fin ings and suggest th t FISK is a 

erior metho fur selection of atients for 

lerceptin t ilar conclusion, that the 

FSetermination of ER2 y number by FISH may 

2e a more accurate an reliable method for 

;electin patients eLigibLe for trast~z~ma~ therapy 

gas reported s et all. 

e use of Kerceptin for women with 

netastatic breast cancer or in clinic 1 trials f-0 

ietermine its safety an effectiveness in the 

~d~~va~t setting carries rest romise and serious 

potential. side ef omen need access to the 

2ost accurate form of testing available. Based on 

recent f~~d~~gs, Y-M@ elieves FISH testin using 

:he PathVysion R2 DNA probe kit, Vysis, Inc., as 

b diagnostic method to select, patients for 
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tin therapy should be approved, 

DR. Than you very much. 

now turn to Genentech to start the sponsor 

prese~tat~~~ for Herceptin indicated for the 

treatment of patients with metastatic breast cancer 

who have tumors w ~verexpr@ss~o~ HER2, to 

include the use of flucxescence in situ 

~ybr~d~zat~o~ testing using the PathVysion I-I 

probe kit as a dia nostic method to select t 

patients for ~erce~t~~ t ye Dr. JJrmstrong? 

I a Labeling upplement= for 

Herceptin 

~~ra~~~~~~a ), ~e~e~~@c~" Lnc. 

r~~~~~~~~ 

Advisory committee 

nembers, FD uests, good afternoon. My name 

is Marianne ~rmstr~~g~ and X am senior director of 

cegulatory affairs at Ce On behalf of 

Senentech, 1 would Like to t ank you for this 

ort~nity today to resent our data to you 

arding our LA for t!XXXZptin. 

Our urpose in bein here today is to seek 

approval of our s/BL t requests inclusion of 

tluorescence in situ ybridization testing, 

x3mmon.l.y known as FISH, ing the PathVysion HER2 
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735 8th Street, S.E. 
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manufactured by vysis, in our 

current Herce 

As many of you are we11 aware, Herceptin 

is a recc3m inant R~A-derived, womanized monoclonal 

ody that targets .H R2, the protein product of 

It is important to note t at mare than 

60,000 WC3 en w~rldwi ave received Herceptin 

since its market introduction. 

In Septem er of J998, Kerceptin was 

proved for two indicatiu~s~ the first eing far 

Eirst-line treat ent -jn CQ fixation -iJ&--h pacli--ax.cJ 

in etastatic breast cancer atients whose tumors 

3verexpress ER2. 

Additionally, proved for second- 

xr third-line single agent ther y in metastatic 

3reast cancer atients w ose tumors also 

3verexpkess HER.2, 

diagnostic method to 

election 0 ~at~e~t~ far Herceptin 

y is immunohistachemistry, ~~rnrn~n~y referred 

,Q as JHC. The two FD approved IGX.~ diagnostic 

tits include the ercepTest arrd pathway" Only the 

-IercepTest test is inclu $3-J in the 

package insert. 

In the presentations that you will hear 

MILLER R~~OR~I~G ~OM~~~~ INC. 
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this afternocsra, we wil.2. present data t 

em~~strate that Pat~~ys~~~ or R2 FISH diagnostic 

kit is an appropriate method to aid in t 

selection of patients for Herceptin therapy. 

The data that we will present to you will 

include an overview of HER2 biology and t 

scientific rationale. ~~n~~rda~~e data from our 

tin clirzical trials will also be presented. 

6i.t the request of F A, we T&Jill, resent expLoratory 

Clinical outcomes analysis also based on our 

tin clinical datab 

enda for t is afternoon ~~~~~d~s I)r, 

ulichael Press, who .iis a at~~~Qg~st an rofessor 

cithin artment af Pathology t the arris 

comprehensive Cancer Center at USC. Dr. Press will 

eak to you regarding H ~2 biology and methods of 

assessment. 

ext will be Dr. abert ass I a medical 

uu2ologist and assaciate irector within medical 

enentech, Dr. ass will present our 

concordance nd cAinic 1 outcomes analyses, as wel.1 

3.s OUT cQnc 

In s~mma~y~ our goal is to demonstrate to 

you that Fat~Vys~~~ is an a riate method to aid 

in the se1ecti.0~ of'patients for Herceptin therapy. 
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Than you. 

I now WQU d like to introduce Dr.. Michael 

Press, from the University of Southern CaLifornia. 

HER2 33iorogy and As8esament 

RR. PRESS: Before II begin the 

formal presentation I ave een asked to address 

two issues. One has to do with y experience in 

this area, and the other one has to do with 

?Lisclosure of y relations ip to the s 

I am at~~~~~~st at the niversity of 

em California, with a long-standing interest 

My interest there really cwvers three 

iiifferent areas. One is a basic science research 

activity which has bee grant supported. ave 

oeen active in this area ~~~t~~~o~sly si 

hen we an a collaboratian with Dr. Dennis 

Sh3mon. 

The second area involves our laboratory as 

2 reference laboratory for ~~~2~ne~ testing. e 

9re a College of ~rner~~a~ pathologists a 

Laboratory, an we analyze more than 200Q samples a 

year in this ca 

earLier this year we were 

selected as the central laboratcrry for the breast 

zancer ~~ter~at~o~a~ research group, and we 

MLLLER ~E~~~~~N~ ~~M~~Y, INC. 
735 8th Street, S.E. 

washington, 0°C." 20003-2802 
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anticipate analyzing approximately TSOO sam 

aver the next two years in our la 

In terms of my relationships with these 

two ~Qm~a~ies, 1 have a research contract with 

Genentech to analyze ~~@~~~~~~ for HER%/neu that 

are sent to our laboratory on a blinded basis. I 

have been invited to attend two patholo 

panels to discuss HER2 testing, by Genentech. I am 

31s~ a member of the scientific advisory board of 

VYSiS * 

Xx-3. term of what we are going to discuss 

this afternQon~ I will e talking briefly about 

3XER% biology, very briefly to outline it, P will 

discuss ~rnrn~~~ istry s an analytical 

technique in clinical, samples. I will briefly 

3escTlribe f~~~res~e~~e in situ hybridization, also 

3s an anztlytical technique fur analyzing cl_inLcal 

specimens. Finally, X will talk about the clinical 

signi icance af WE 2/ner,9 as an alteration in uman 

breast cancers. 

rom a historical this 

alteration was first eseri by Dr. Dennis Slamon 

and his ~Q~~a~~rat~rs usin ~~~t~er~ ~ybrid~zat~~n~ 

They demonstrated that a~~~~x~~ate~y 20-30 ercent 

r>f human breast cancers s owed an increased copy 

MILLER REPORTING ~O~~~Y, INC. 
735 8th Street, S.E, 

Washingtan, D.C. 20003-2802 
(202) 546-6666 



number of ~~~2 in Mornay breast cancer specimens. 

per right-hand turner is an exam 

southern hybridization or Southern blot in which 

A has been extracted from pulverized tumors, 

separated y electrophoresis, and the amount of 

radioactive signal, ~~~~~~~at~~ here in black, is 

roughly proportional to the amount of 

ber in the spe~~me~~ 

SEamon an his ccil2.a orators demonstrated 

that the amount of HE er when it is 

referred to as gene amplification, was 

sssaciated with t e worst clinical outcome in women 

that ha this disease. 

ene is localized on the long arm of 

~~r~rn~s~rne 17. Qn the right-hand side is an 

I_e of fXuorescence in situ ~y~r~dizat~~n to 

e site of this gene on c~rQm~sorne 17. 

IYhe gene is illustrate in red or in orange, as is 

brown here. They are un aired sister chromati 

7 centr~mere is shown in reen i 

iately adjacent. 

is gene co for a mem rane receptor 

gxx-otein that is in the epidermal rawt factor 

receptor famil,y. ers of this family have three 

primary domains, an extracellular domain, a 

MILLER ~E~U~~~~~ CQMPAJSY, INC. 
735 8th street, S.E. 

Washington, D,C. 20003-2802 
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rane domain and an intracellular tyrosine 

kinase 

The extrace.l.Zular omain of t ree of these 

family mem ER.1 f Ef?.3 and HEXA, interact with 

rzown extracelluLar ligands or proteins ormones. 

he ~~~2, also known as C 82 or neu, does not 

recognize any Kiowa extraceZlular hormone and is 

considered to be an or ban receptor. The 

i.ntraceUular domain of three of these has tyrosine 

qinase activity, That is ~~~1, R2 and HEXM. 

In the iological activity of these 

~embra~@ rece this slide very briefly 

arizes and ~~~t~asts t e role of normal, 

activity of HER2 with those cases hat ave. ene 

~rn~~~~~~at~~~ and ~ve~ex~ress~u~ of 2. as is 

n on the Left, other amily members that bind 

to the extracellular ~~rrn~ne~ either HE 1, HER3 ("Jr 

s~bse~~~~t~y interact and heterodimcrize with 

HER2. As a result of this binding and interaction, 

these heterodimers are activate through 

?~~s~~~ry~at~~~ and activate a signal transduction 

cascade Within the cell. 

In tumor cells t at have amplification and 

Dverexpression there is an increased concentration 

R2 on the embrane, which we will iscuss 

MILLER R~~~RT~~~ COMPANY, INC. 
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later, and through this increase ~o~~e~trat~on 

R2 ~rnQd~rn~r~z~s and is activated, and also sets 

up a signal transduction cascade within the cell. 

As a resu2.t of this activation, biological 

activities within the target cell are changed. 

ey include such things as cell. cycle progression, 

e in ceH.. deat 

This rn~r~in ou hear discussions about 

:he relationship etween R2/neu gene 

lification and uverexpress~o~. One of the 

liscussions that as raised was what kin of sample 

lrouJd one like to work with if you have the 

artunity, and it was mentione that the most 

desirable to war with wou1. e rozen specimens. 

aper, in collaboration with 

I>r I denims Slamon and his group, in which we 

yzed a series of 187 frozen breast cancer 

specimens ooking at t is issue. 

I would like ta riefly ~mmar~ze our 

We analyze the DNA usin 

tion to d~~errn~~~ whether the ene was 

The that was code 

this gene was analyzed by ern hybr~d~~atio~~ 

fhe protein product coded for y the gene was 

analyzed by estern ~rnrn~~~b~~t analysis or frozen 

MILLER R~PURTIN~ COMPANY, INC. 
735 8th street, S.E. 

~~~~i~~t~~, D.C, 20003-2802 
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section immunohistochemistry. 

32-i this cohort of cases there was 63 

percent of the sa illustrated by this outside 

lane, that did not show gene amplification. The 

~~rnber of copies of t 2/neu gene was not 

evertheless, the gene was expressed at 

the messenger R level and at the rotein level, 

2nd this level of expression was considere the 

3asa level of ex 

Among 27 percent of the sample that were 

analyze ere was ge e amplification. Two- to 

five-fold are rester arnp~~fi~a~io~ of t 

2nd it was foun that the Level of amp ification 

raug y correlated wit ressively increasing 

remounts of messenger RNA by Northern hybr~d~%at~o~~ 

2rotei.n by estern ~rnrn~~o lot or by frozen sectiorl 

~mm~~oh~sto~hern~stry= 

Together, resented 930 percent of 

the s les in the study, at left ZQ percent 

3f the sam les that di n"t fall intO one of these 

two categories. Those cases -- 18 of t e 187 were 

zases that did not s QW gene amplification by 

3outhern ~~d~~at~~~ nevertheless, had 

increased arno~~~~ of RN and increased amounts of 

protein by analysis of expression. This 

MILLER R~~~RT~N~ C~M~~~~ INC. 
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represented ten perclent of the sa les in our 

cohort. 

Before 1 leave this slide, I would just 

e to address three issues briefly. One of them 

has to do with ~mm~~oh~stochem~stry. You wil_l. 

notice as you look here at the irnrn~~o~is~o~~ern~~a~ 

staining at the bottom of this slide that it is not 

heterogeneous. It is not a percentage of cells, 10 

percent or 30 percent. If you fook, the arn~~~t of 

expression in the cel2.s t t are shown here in 

frozen samples tends to be relatively even in the 

Jast rna~~r~ty 0 the cells. In addition, you can 

Cl.sa note that this represents a subjective 

gment in terms of the amount of ~rnrn~~osta~~~~~ 

zhat is resent. 

Secondly, I would like to oint out that 

t~mong these cases that we looked at every case that 

zad ene arn~~~fi~at~~~ in this frozen cohort also 

nad overexpres ologic overex ression in 

zhese tumor sam here was no case that had 

~rn~~if~~at~o~ wit avin 

Ivere 10 percent of t les that we refer to as 

;ingle-copy overex ressers that did not show gene 

amplification by Sout c;rn ~ybridi%atioR. I would 

use cases now. 
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There were 28 such cases. 1x1 the original 

paper that we publishe we suggested that SiRC&+- 

copy overexpressio~ couXd be related to one of two 

factors, either it was an artifact af t e way the 

ecimen was produce y~~~~~~at~~~ so 

that we missed recag izing gene a~~~~~~~at~~~~ or 

there was possi ly a ~~a~~~ in promoter enhancer 

ents in the gene so that a single copy could 

get overexpression. 

ortunately, neither Dennis" Xab nor our 

Lab put an excessive a~~~~t of effort in analyzing 

LAX? promoter e banter ~~~~~~ts because this didnrt 

pwve to be the case in t hat we did 

30 was returrs to these 18 sam les, and more t 

8 of these sa pIlAx turne to be stromal- 

rich breast cancers in hich there was a relatively 

small. ~~~b~~ of tu ax cells in the sample relative 

to the other cel_ls that were present. so, when one 

enizes the tissue sample the amount of tumor 

DNA was robably iluted out by he normal DNA 

present in the sa and we underestimated the 

3.xmauR.t of copy nu her by Southern ~y~~~d~zat~~~. 

In the and ccmner is shown an 

zxampI.e of the fluorescence in situ hybridization 

that we con in these casc3* More than two- 

MILLER REPORTING COMPANY, INC. 
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thirds of these turned out to be em arnp~~f~e 

fluorescence in situ hy ridization. Those of you 

that are near t erhaps you can appreciate 

at w~~~~~ these nuclei there are multiple red 

signals. In the upper right-hand corner is shown 

an example of the ~rnrn~~o~~sto~~ern~~a~ staining af 

3ne of these ~~a~~~~s of tumor celJs to 

the cwerex ression in this parti--ular 

case. 

~rnrnari~~~ we had a po 

~=lf 10 percent of the samples that appeared to be 

sjngle-copy overexpressers nevertheless, WhfXi 

we analyzed gene am lificat;ion ISW the majority 

=>f these samples, the ~redom~~a 

sctualry amplifie overexpressers that we 

nissed by ~o~t~er~ hy ridization. In the total 

E2ohort, it eft a total. of 2.8 ercent of the 

pies in which there was not a direct lin 

between t e gene co er and the level of 

e feel that ercent is w~t~~~ the 

range of ex ental error, So, our workin 

is that thi ~~irn~Rta1 error ra her than a 

change in ancer elements in 2 ercent 

=>f the samples. 

To surnrna~~~e then in a schematic fashion, 
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R2/neu gene am lif_ication is considered I--J be a 

genetic aZteratiorr that is res ansible for 

overexpression of the protein product in these 

tumor cellsi AS is illustrated schematically here, 

there is an increased ~~rnb~r af copies of the gene 

within the tumor cell nucleus, ed amount of 

messenger R and an increased amount of the 

brane receptor protein on t 

referred to as athologic overexpression. 

is rno~~i~g I thigh you also heard about 

:he issue in which there appears to be gene 

amp~if~~atio~ but there is not over-expression. I 

e to briefly a dress this issue which we 

also tried to adorers in OUT initial ublication. 

Xn this grou of frozen breast cancer 

specimens th ad gene a lification there were 

cases that were im ~Rostained 0~ frozen section. 

However, when we recovered the paraffin-embedded 

locks from the surgical athalogy laboratory, an 

~mm~~ostain by the same anti 

~rnm~~o~~stoc~erni~a~ stainin we could no longer 

demonstrate the membrane stafnin I as you see here, 

3R the rig 

My personal. view on this would e that in 

situations where there is ene amplification that 
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is identified but a lack of overexpression in 

a~aff~~-embedded tissue sam the highest 

suspect has to be an artifact related to the way in 

which the material is analyze , or f-he way in which 

the tissue is recessed so that it prevents 

~d~~t~f~~at~o~ of the overex 

I would like to riefly talk a 

an analytical met 

:he clinic 1 trials assay t at was use-j 

rior to my call-a 

as a way of s~ree~~~g patients for entry 

hto their clinical triaJs. The clinical trials 

sssay invoPved a ternary mouse rno~o~~o~a~ antibody. 

lne of two ~f~ere~t ~~~~~~o~a~ anti 

ised, er the 4D5 monoclonal. antibody or C 

In indirect avi iotin technique was used to 

identify eat of these anti odies bound to 

-ILER2Jneu, BOWL atically on the ri 

for 4D5 and C. the antibodies were not 

reacted in t e same tissue section but in serial 

~-issue section one tissue section for 4 

.lext one for CBIJ. en retrieval was used with 

30th of t it 4D5 protease 

Qgestion was used. 12 microwave heating 

gas used for the tissue specimen. 
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The samples were scored in a subjective 

way* and it is iIHustrated briefly here to the 

extent that we can. Those cases that showed a lack 

0 ~mmunosta~~~ng were referred to as negative or 

0, discontinuous membrane staining in 

it was referred to s 1-f. With 

continuous membrane staining of moderate intensity, 

it was referred to as 2+. ith complete membrane 

staining ~~rcumferent~a~~y around the cells, it was 

referred to as 3+, Once again, is is done 

subjectively by an infection looking through a 

e at the tissue sections and evaluating 

the degree of browness, brown, browner and brownest 

because I in frozen tissue samples even 

lified cases s ow a basal. level of 

expression that can be identified by 

istochemicaZ stainin 

e any analytical tee pique that: is 

being used in a clinical arena, exe are both 

advantages and disa vantages to this method, 1 

id.11 riefly summarize them as t ey are shown on 

thi e of the a vantages i 

immunoh~sto~hem~stry is widely av It is a 

relatively ra procedure. It is light microscope 

Dased, Importantly, there are two 
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~rnrn~~~~~s~o~~ern~~a~ assays that have been approved 

by the FDA for Kerce tin eligibility select-&n. 

Disadvantages of ~rnrn~~~~~st~~~ern~~try in a 

cLinical setting woul, include the following? 

Impartantl.y, there is variable antibody sensitivity 

an ecifieity in fixe a~aff~~-~rn~~dded samples- 

This is highly im by what fixative was used 

and how long that fixation took ~LHXL The 

sensitivity of t odies can e quite variable 

in this setting and we, in our la ave 

utse aur molecularly ~~a~a~te~~~~d cases as 

s to evaluate 30 of these different 

antibodies to establis their rel tive levels of 

~e~sitivity~ t of ~rnrn~~~sta~~~~~ is aj_so 

sffected by anti en retrieval and reagent 

variabilities. 

ext I there are a number of non-FDA 

qqxraved assays that are in routine use across the 

2ountry, nd their p~~f~~rna~ce ~~a~a~~~~~~~~~~ are 

>ften not well descri Finally, 

jective scorin criteria that are use 

evaluate the imm~~~stai~i~~ by the observes hoking 

h a rn~c~~sc~ There ten e rel_ative 

Lower pat~QlQ~ist concordance in this type of a 

setting and inter-laboratory variability for this 
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type of assessment, s was described I t 

earlier this morning in t e session. 

I would like to briefly summarize 

fluorescence in situ ~ybr~d~~at~~~ as another 

metho of evaluating clinical sampXes that have 

een fixed and paraffin embedded. T ey features 

3 this are shown sc ematically on this slide. It 

involve cutting tissue sections an putting 5, 

3n ss microscc>pe slides. These tissue sectians 

xre then digeste with proteinase to remove the 

protein so that the DNA is more accessible to a DNA 

probe. 

The DNA, shown ~~~~rnat~c~~~y y this oval 

srea of the nucLeusl is heated sa that the IXUJ 

in these tumor cellA nuclei in the tissue 

section is @natured a d unwinds * A directly 

uorescent probe that corresponds to the 

3N sequence of ~~~2/~~~ is ~~~~bated ith the 

tissue section so that when it is p under 

rrigh stringency con it-jQ~$j the location Qf these 

Eluorescent robes corresponds tc~ the location of 

ene e 

mary, the es are directly 

labeled. They correspond to t e ~~~2~~e~ sequence. 

In addition, there is a c~~~rn~s~rn~ 17 centromere 
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and an alpha satellite DNA probe that is also used 

as a second internal, contra1 for this procedure. 

The procedure is interpreted by signal enu 

Nuclei are scored in terms of t eir counts for eacfi 

one of these probe signals in 16 nuclei in a tumor 

specimen. The ratio of t.he ~~~2~~eu ene copies to 

the HERZ/neu c~r~mosum~ 27 centro fare ratio is 

determine as showin gene arnp~~f~cat~~~ when that 

ratio is greater than 2. 

This shows an example of such fluorescence 

in situ ~yb~~d~~at~~~. On the left is an example 

r-east cancer t at does not ave gene 

~rn~l~f~~at~o~* For example, here is a tumor ceU 

nxcleus I in he, wit two red signals 

onding to ~~~2~~e~; two 

zorrespondin to ~~r~rn~s~rne 17 centromere. The 

lratio of this is a p~~x~~ate 

On the rig side, 

3nather reast cancer, ere, in the center, is a 

ihe tumor cell nucdeus and t ere are multiple red 

signals that corres ER2/neu, an three 

nals that corres to ~hrom~sume 17 

z25ntromere. The ratio is greater than 2.0 and t2kis 

is an amplified reast cancer. 

In terms of ~00 ing at the HERz/neu gene 
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